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YOU SAVE *50 

This 925-E DeWALT gives you 
features not found in other 
makes costing 25 °/° more. It’s 
cut-tested for accuracy, power- 
packed, versatile, safe. See it 
at your dealer’s now. Send 
coupon for free catalog. 
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DeWALT, INC, Dept. HW-610, Lancaster, Pa. I 
Please send me free, 20-page catalog on 
DeWALT. 



Name 

Address 

City State. 
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Works Wonders 
with Wire 

It Bends — It Cuts — It Straightens 

Any wire, any size up to 5/32" dia. 
in any metal — mild steel, copper, 
aluminum, etc. (piano wire up to 
Hggjjg %"). This includes coathangers, 

IPI coiled or straight wire, including 

5/32" cold rolled rod. 

•. • - ■ c u t s cleanly and neatly, any wire 

except spring steel or piano wire. 
Wireformer will also straighten wire. 

| With these combined features in one 
tool, you can make your own peg 

board hooks, all types of hangers, 

IHggLi , clamps, handles, braces, chains, racks, 

shelf and equipment brackets, mo- 
biles, letters, numerals, or any shape you want. 

A simple, precision made, vise held tool of innumerable uses. Forms 
an eye of 3/16" inside diameter (just right for any nail, screw, or 
bolt up to that size). No pliers needed. Wireformer does the work 
with the pressure of one finger. Straightens the wire if you make a 
mistake. Cuts the wire just where you want it. Fits in your pocket. 
Case hardened, plated, with a plastic handle. Forms any angle, arc, 
or circle. Bends both right and left. Opens a whole new field of en- 
deavor for anyone who makes or fixes things. Wireformer is a tool a 
woman or a child can use, and it’s safe. You need a vise, but the 
dime-store variety will do. You have never seen anything like it 
before. We guarantee you'll love it, or your money back. Very complete 
instructions for precision forming, (fully illustrated), special adapter 
for small size wire, and brochure showing many things you can make 
included. Wireformer is the most useful tool you can buy for your 
home, shop, cottage, farm, factory, garage, studio, or wotavu. As a 
gift, it’s sure to please. Three dollar bills will get you d»rt Art 

one. Otherwise send check or money order for just 

We pay postage in U.S.A. Foreign countries $3.50 via 1st class mail. 

ORDER WIRE DIRECT FROM LARGE STOCK 

IMMEDIATE DELIVERY 

9 ga. (1.48" dia.) galvanized steel wire. 24 pieces each 24" long. 

$1.95 ppd. 

5/32" dia. (.156") hardened aluminum wire. 

Bright finish. 20 pcs. 24" long. $2.25 postpaid. 

Sorry, no wire to foreign countries, 

SPECIAL ONE-TIME OFFER (save 43c) all for 

1 Wireformer $2.98 . _ _ — 

1 package galvanized steel wire 1.95 7C 

1 package aluminum wire 2.25 

$7.18 limited time 

Same with 2 Wireformers $9.50 (save 66c) only 

VINKEMULDER MFG. CO. 

909 Princeton S.E., Grand Rapids 6, Michigan 




FREE 

BOOK 

with 
sample 
lesson s 
WITH COURSE 
YOU MAKE 
" X SLIPPER 
CHAIR 




WITH 
SLIP COVERS 
Yours to Keep I 
or Sell 



BE YOUR OWN BOSS 

Earn more from the start! Set up your 
own profitable business, in your own home, 
enjoy steady income, independence for life. 
You’re in demand in the booming field of 
Custom Furniture Upholstery. 

Right off, you start upholstering with the 
tools, complete frames, fabrics and materials, 
included FREE with N.Y. State- approved 
UTS Home Study Course. You learn skilled 
professional custom upholstery, reupholstery, 
furniture finishing, repairs, how to make 
beautiful slip covers, cushions and draperies. 
EAEN WHILE YOU LEAEN, in your spare 
time AT HOME . . . the UTS easy way. 
FREE ILLUSTRATED BOOK— FREE SAMPLE LESSON 
Get ready for well-paid Job and big profits, from 
steady work, as your own boss, running your 
own business. Mail coupon NOW for FREE 
BOOK! Training in N. Y. Schools also available. 
VET APPV’D. ACCREDITED BY N.H.S.C. 

’ VP HOL S’? eITy ~T RaVeS "sCHOOL 
Dept. IVI0-198-10, 721 B’way, N. Y. 3, N. Y. 

Please send me FREE book, “Your New Way 
to a Successful Career,” and FREE sample 
lesson. No obligation — no salesman will call. 
□ Home Study Q Training in N. Y. School 

Name 

Please Print Plainly 



City Zone . . . State ... 

□ Check if Korean Veteran 




• Makes sticking drawers slide smoothly 

• Makes clothes hangers glide freely on closet 

• For easier-operating sliding doors and windows 

• For smoother, easier feeding on work tables 
and many other uses 

AVAILABLE AT MOST HARDWARE STORES 
OR ORDER DIRECT 

Write for catalog of drawer glides and guides, 
Nyl-O-Tape, and sliding door tracks and guides 



HARDWARE DESIGNERS, INC. 

DEPT. N, P.0 BOX 4, SOUTH HACKENSACK, N. J. 




rinrir 

MOVEMENTS 

GRANDFATHER, 
GRANDMOTHER. 
SHELF & BRACKET 
MOVEMENTS 
AND DIALS 

For Illustrated catalog, send 50< 

. . . refunded with initial order 

write today 

J. NEWTON TUTTLE 

40 Amherst Place, 

Livingston, N. j. 



CLAMPS: 

« I 0 « 

Joroertserv 



Designed for “industrial” serv- 
ice-preferred by craftsmen 
everywhere. Look for the 
"JORGENSEN” or “PONY” 

trade-mark at your dealer. 

Send for Free Literature — in- 
clude 25tf for big 32-page 
”How-to-Clamp lt“ Catalog. 





NEW KITS 

Ready for Tile 

Complete with materials and 
directions but for your favorite 
finish. 

Beautiful imported ceramic 
tiles in tans, browns, greens or 
light gray with colors. Lamp 
30" in mahogany less shade 
only $11.95. 

Tables 18" x 35", 15" x 28" 
and 15" x 20" only $18.95. 
$14.95 and $11.95 with 12". 
15" or 18" legs as specified. 
Full Details & Flans $1.00 
each. Folder Free. Shipping 
charges collect and Satisfac- 
tion Guaranteed. 

THAD & BOB’S 
WORKSHOP 

Dept. 26 Clinton, S. C. 
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for a successful future! 



I.C.S. is the oldest and largest correspondence 
school. 249 courses. Business, industrial, engi- 
neering, academic, high school. One for you. 
Direct, job-related. Bedrock facts and theory plus 




practical application. Complete lesson and answer 
service. No skimping. Diploma to graduates. 

Send for the 3 free booklets offered below and 
find out how I.C.S. can be your road to success. 



Cast your ballot 




ACCOUNTING 

Accounting 
Auditing 
Cost Accounting 
General Accounting 
Junior Accounting 
Practical Accounting 
Public Accounting 

ADVERTISING 

Advertising 

Magazine & Newspaper 
Advertising 

ARCHITECTURE 
AND BUILDING 
CONSTRUCTION 

Architectural Drawing & 
Designing 

Architectural Interiors 
Architecture 
Building Contractor 
Building Contractor with 
Drawing 

Building Estimator 
Building Maintenance 
Carpenter-Builder 
Carpentry & Millwork 
House Planning 
Lumber Dealer 
Mason 

Painting Contractor 
Reading Arch. Blueprints 
Reading Struct. Blueprints 

ART 

Advertising Layout & 
Illustration 
Amateur Artist 
Commercial Art 
Commercial Cartooning 
Fashion Illustrating 
Figure Drawing & Painting 
Magazine Illustrating 
Show Card & Sign Prod't’n 
Show Card Writing 
Sign Painting & Designing 
Sketching & Painting 

AUTOMOTIVE 

Auto Engine Tune-up 
Automobile 

Automobile Body Rebuilding 
and Refinishing 
Automobile Electrical 
Technician 

Automobile Technician 
Diesel Engines 



Diesel-Gas Motor Vehicle 
Engines 
Gas Engines 

Internal Combustion Engines 

AVIATION 

Aero-Engineering Technology 
Aircraft & Engine Mechanic 
Aircraft Mechanic 
Aviation Engine Mechanic 

BUSINESS 

Business Administration 
Business Correspondence 
Business Law 
Business Management 
Business Management A 
Marketing 

Business Management & 
Production 
Business Psychology 
Canadian Business 
Management 
Clerk-Typist 
Commercial 

Condensed Business Practice 
Federal Tax Course 
Managing a Small Business 
Marketing 

Office Administrative 
Engineering 
Office Management 
Professional Secretary > 
Programming for Digital 
Computers 
Purchasing Agent 
Retail BusinessManagement 
Shorthand 
Stenographic 
Typewriting 

CHEMICAL 

Analytical Chemistry 
Chemical Engineering 
Chemical Engineering Unit 
Operation 

Chemical Laboratory 
Technician 

Elements of Nuclear Energy 
General Chemistry 
Industrial Analytical 
Chemist™ 

Industrial Chemistry 
Professional Engineer— 
Chemical 

PULP AND PAPER 

Paper Making 

Pulp & Paper Engineering 



Pulp & Paper Making 
Pulp Making 

CIVIL ENGINEERING 

Bridge & Building Foreman 
Civil Engineering 
Construction Engineering 
Highway Engineering 
Mine Surveying & Mapping 
Principles of Mapping 
Principles of Surveying 
Professional Engineer— Civil 
Railroad Engineering 
Roadmaster 
Sanitary Engineering 
Section Foreman 
Sewage Plant Operator 
Structural Engineering 
Surveying and Mapping 
Water Works Operator 

DRAFTING 

Aircraft Drafting 
Architectural Drafting 
Drafting & Machine Design 
Electrical Drafting 
Electrical Engineer Drafting 
Electronic Drafting 
Industrial Piping Drafting 
Junior Mechanical Drafting 
Mechanical Drafting 
Sheet Metal Drafting 
Structural Drafting 

ELECTRICAL 

Elec. Appliance Servicing 
Electrical Contractor 
Electrical Eng’r'g (Power 
Plant option-Electronic 
option) 

Electrical Engineering Tech. 
Electrical Instrument Tech. 
Electric Motor Repairman 
Illumination Eng'r'g Tech. 
Industrial Electrical Techn. 
Power-House Engineering 
Power Line Design and 
Construction 
Practical Electrician 
Practical Lineman 
Professional Engineer- 
Electrical 

Reading Electrical Blueprints 
HIGH SCHOOL 
Good English 
High School Business 
High School College Prep 
farts) 



High School College Prep 
(Engineering & Science) 
High School General 
High School Mathematics 
High School Secretarial 
Modern Letter Writing 
Short Story Writing 

LEADERSHIP 

Industrial Foremanship 
Industrial Supervision 
Personnel-Labor Relations 
Supervision 

MATHEMATICS 

Mathematics and Mechanics 
for Engineers 
Mathematics and Physics 
for Engineers 
Mathematics and Physics 
for Technicians 

MECHANICAL 

Industrial Engineering 
Industrial Instrumentation 
Junior Mechanical 
Engineering 

Mechanical Engineering 
Professional Engineer- 
Mechanical 
Quality Control 
Introductory Technical 
Writing 

PETROLEUM 

Natural Gas Production & 
Transmission 
Oil Field Technology 
Petroleum Production 
Petroleum Prod’t’n Eng'r'g 
Petroleum Refinery Operatpr 
Petroleum Refining 
Petroleum Technology 

PLASTICS 

Plastics Technician 

PLUMBING, HEATING, 
AIR CONDITIONING 

Air Conditioning 
Air Conditioning with Draw'g 
Air Conditioning 
Maintenance 
Domestic Heating with 
Oil & Gas 

Domestic Refrigeratioa 
Heating 

Heating & Air Conditioning 
with Drawing 



Heating. Drawing & Estimat’g 
Plumbing 

Plumbing. Drawing & 
Estimating 
Plumbing & Heating 
Plumbing & Steamfitting 
Practical Plumbing 
Refrigeration 
Refrigeration & Air 
Conditioning 
Steamfitting 

RAILROAD 

Air Brake Equipment 
Car Inspector & Air Brake 
Diesel Electrician 
Diesel Engineer & Fireman 
Diesel Locomotive 
Diesel Machinist 
Railroad Administration 
Railroad Car Repairer 

SALESMANSHIP 

Creative Salesmanship 
Real Estate Salesmanship 
Retail Merchandising 
Retail Selling 
Sales Management 
Salesmanship 
Salesmanship & Sales 
Management 

SHOP PRACTICE 

Boilermaking 
Electric Welding 
Foundry Practice 
Gas and Electric Welding 
Gas Welding 

Heat Treatment of Metals 
Industrial Metallurgy 
Machine Shop Inspection 
Machine Shop Practice 
Machine Shop Practice & 
Toolmaking 

Metallurgical Engineering 
Technology 

Physical Quality Control 
of Metals 

Practical Millwrighting 
Reading Shop Blueprints 
Resistance Welding 
Technology 
Rigging 

Safety Engin’r'g Technology 
Sheet Metal Worker 
Tool Design 

Tool Engineering Technology 



Toolmaking 
Welding Engineering 
Technology 

STEAM AND DIESEL 
POWER 

Combustion Engineering 
Power Plant Engineering 
Stationary Building Eng Vg 
Stationary Diesel Eng’r g 
Stationary Diesel-Electric 
Engineering 
Stationary Fireman 
Stationary Steam Eng'r’f 
Steam Engine Operation 

TEXTILES 

Carding and Spinning 
Carding 

Cotton Manufacturing 
Cotton Warping & Weaving 
Dyeing & Finishing 
Hosiery and Circular Knitting 
Loom Fixing 
Spinning 
Synthetic Fabric 
Manufacturing 

Synthetic Throwing, Warping 
& Weaving 
Textile Designing 
Textile Engineering 
Textile Mill Supervisor 
Woolen Manufacturing 
Worsted Manufacturing 

TRAFFIC 

Motor Traffic Management 
Railroad Rate Clerk 
Traffic Management 

TV-RADIO-ELECTRONICS 

Gen’l Electronics Technician 
Industrial Electronics 
Practical Radio-TV Eng’r’g 
Radio Operating 
Radio Servicing 
Radio Servicing with 
Practical Training 
Radio & TV Servicing 
Radio & TV Servicing 
with Practical Training 
Servicing Electr’n’c Devices 
Servicing Sound Equi’p’t 
Practical Telephony 
Telephony and Radio 
Communications 
TV Receiver Servicing 
TV Technician 



For Beal Job Security-Get an I. C. S. Diplomat I. C. S., Scranton 15, Penna. Accre ' me ' 1 Member - 



National Home Study Council 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX 84009K, SCRANTON 15, PENNA. In Hawaii reply P.O. Box 418, Honolulu 

Without cost or obligation, send me “HOW to SUCCEED," the opportunity booklet about the field I have indicated below, and a sample lesson (Math.) 
Name of the course in which you are interested — ■ 

Your Name -Age Home Address 

City Zone State Working Hours A.M. to P.M_ 

Occupation- 




. Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., 
Montreal, Canada. . . . Special low monthly tuition rates to members of the U. S. Armed Forces. 
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Be aTYPEWRITER 

REPAIRMAN 

Earn while you train at home to 
take your place in the booming field 
of typewriter repair. Skilled men 
are in demand. America needs thou- 
sands more trained men for this 
multi-million dollar field. 

You can quickly step into a big- 
pay job or business of your own, full 
or part-time. Learn easily to repair 
all makes of typewriters under ex- 
pert guidance with clearly illustrated 
lessons. You work on a real type- 
writer and sub-assemblies, with pro- 
fessional tools, gain practical, on-the- 
job experience. 

FREE BOOK SHOWS HOW 
YOU CAN ENTER THIS 
BIG OPPORTUNITY FIELD 

Send for the FREE book that gives 
you vital government facts about the 
urgent need for trained typewriter 
repair men and describes the vast 
opportunities waiting for you. 




SEND COUPON NOW! 

TYPEWRITER REPAIR SCHOOL, INC. 

(Div. of Technical Home Study School sj 

Dept. K-7 80, 150 Park Avenue 
East Rutherford, New Jersey 
Licensed by New Jersey 
Dept, of Education 



! TYPEWRITER REPAIR SCHOOL, Dept, k-7 8 o 

150 Park Avenue, E. Rutherford, N. J. 

I Please send Free Book. “Opportunities Unlimited," at no obli- 
| gation to me. No salesman will call. 

| Name 

• Address 

J City Zone. . . . State 




HAND SAW FILER 

Do it yourself. Precision filing 
easy without experience. Positive 
pitch and angle with this handy 
guide. Fils any hand saw. Com- 
plete with file Guaranteed. 52.05. 

JOINTER and SAW SET 

Now you can joint and set your circular 
saws with case. Gets blades absolutely 
round the set uniform and accurate 
Takes 6' to 12' saws with 1/2' t 
centers. Complete with file. $4.95 




POWER SAW FILER 

Sharpen circular saws like ai 
expert. Two simple adjust- 
ments for 6" to 12' blades with 
1/2' to 13/16' centers. Keeps 
saw true and sharp. Complete 
with file, §6.95 




DRILL CLASS/ 

w/th the BluEr Bor-sr • 




Make handsome lamps from 
old bottles. Do custom lamp 
making. This is a professional 
tool. 7/16" in dia. Exact size 
for doing the job. Fits drill 

chuck. 

Blue Borer and instructions for drilling holes 
in glass. $2.95 p.p. 

MAGUIRE’S STUDIO 

BOX 2382-HW, EAST SIDE STATION 
PROVIDENCE 6 RHODE ISLAND 



U made, 




IN THE 

ORNAMENTAL 

CONCRETE 

BUSINESS 

Manufacture— and sell— Ornamental Concrete 
Products yourself. You can make high profit, 
low cost products that are easily, simply 
produced. 



A simple do-it-yourself with ALUMINUM MOLDS 





CMC light-weight, high quality Aluminum Molds 
bring you ease of operation and make copy- 
righted concrete designs with a national record 
of sales success. Here is a do-it-yourself project 
that brings not only fun but money— Big Money 



How to turn CONCRETE into 

Clear. Concise. Complete. This big, fully illustrated book 
gives complete, simple, easily followed “from Sfart-To- 
Finish" instructions, lists over 200 CMC Specialty Molds. 
Gives Valuable Sales and Production Tips. Get the com- 
plete story. Order your copy today. 




ly Sale of 

PRINTS 

Vexy 
limited 

Stoc 6 

6 

PLANS 

for*l°° 



We’ve been housecleaning. And what do you 
think we’ve found? A rare treasure-lode of en- 
larged-size Craftprints for building wall shelves, 
tie racks, model trains, planes and cars, shoe 
racks, toys, smoking stands, etc., etc. Of some 
we have only 10 in stock, of none have we more 
than 150. These plans do not appear in our lat- 
est Craftprint catalog; we are not going to print 
them again. To run them out, we offer them to 
you pre-packaged, our assortment, six (6) for 
$1.00. First come, first served — offer good until 
supply is exhausted. Send your $1.00 for six 
assorted Craftprints to: 

SCIENCE AND MECHANICS, Dept. 259 

450 East Ohio Street Chicago 11, Illinois 
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Make More Money Soon 
Fixing Electric Appliances 




Actual Lesson 

■■ MB ■■ V Fast Growing 
P Ik WP I® Field Offers 
■ ■ m ■ *1 Good Pay, Security 
— Interesting Work 



Appliance 

Tester 

Furnished 



Learn at Home in Spare Time 



Millions of Electrical Appliances are sold every year. Most homes , 
have a dozen or more. Owners pay well to keep them in good 
repair— they’re so necessary to comfortable, modern living. 

Add a New Skill-Important in a Growing Field 

Electrical Appliance Technicians are wanted, highly respected, 
well paid. NRI has trained hundreds; will train you at - ^ 



Over 40 Years 
Experience 
Backs Up 
NRI Training 



home using tested, proven methods. You get easy-to-under- 
stand lessons, practical experience. You learn-by-doing. 

Earn Soon— Start While Learning 

The money saved fixing your own appliances could pay the 
low cost of NRI training. Pick up an extra $10, $15 a week 
fixing appliances for friends, neighbors while learning. Have 
a source of income to fall back on during slack periods or 
seasonal layoffs, the know-how for making money after 
retirement. There is no age limit. 

You Don’t Have to Go Back to School 

f our job— train at home. You don’t 
be a high school graduate or know 
ig about electricity. Tester you build 
irts furnished at no extra charge 
earning easier. Use it to locate Elec- 
ppliance troubles, earn extra money, 
now. Discover for yourself the oppor- | Book FREE. (I understand no salesman will call.) 
unities in this fast growing field. Mail 
coupon. Sample lesson shows how | 
easily you learn. Catalog tells 
what others do and earn. Both 
free. Low monthly payment plan. 

Address National Radio Institute, 

Dept. A7KO, Washington 16, D.C. 



Find Out What 
Appliance Repair 



Address. 



Mail Coupon 



FOR LESSON 
AND BOOK 
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LOOK! 

New! 

Improved! 



POCKET-SIZE 
BLOW TORCH 
only $ 2^ 

Now-solder, braze, fix leaks. 
Do wiring, plumbing, loosen 
frozen nuts and bolts, 1001 
odd jobs. Butane gas blow 
torch gives intense 3500° 
pin point flame that lasts V 2 
hour, turns on or off. Extra 
“chargers" 49£ for two. 
Send $2.25, check or money 
order for Jet King Blow 
Torch with one charger, or 
send $2.95 for complete sol- 
dering kit: Blow Torch, two 
chargers, soldering tip, roll 
of solder. Send coupon now! 
Money back guarantee! 

Inc. 99 Farrand St., Bloomfield, N. iT"j 

ET KING BLOW TORCHES @ 2.25 ea.* J 

JET KING SOLDER KITS @ 2.95 ea.* 

Boxes of Extra Chargers @ .49 per box. 

My check, money order for $ is enclosed 



(♦Add $1.00 Extra per unit for Canada) 



I NAME 

J STREET. 
CITY 



STATE 



I 

I 

I 

J 





• Cut accurate lengths 

•L. STAHL’S No. 21 ADJUSTABLE STOP GAUGE* 

• • 

• Can be used to the right or left of blade, on bench and # 

# radial saws. Graduated scale sets easily assuring fast , 
accurate work. 10 day free trial with money back guar- 
antee. At your dealers or send $5.95 today. Postage 

* paid. No C.O.D.’s. Free brochure on request. Dealers * 

• inquiries welcome. • 

l. STAHL MFG., Dept. H.W., 3166 Wadsworth, Saginaw, Mich. 



Build This Beautiful 

Grandfather Clock 



Now, for only $1, you can have new simpli- 
fied plans showing you how to build this 
handsome grandfather clock at fraction of 
store price. Full-size plans and instructions, 
plus informative booklet crammed with ex- 
citing ideas for your profit and pleasure, in- 
cluding descriptions, pictures and prices of 
grandfather, grandmother Westminster chime 
movements, clock case construction kits, 
brass dials, moving moon dials, 8-day move- 
ments, plans for wall clocks, barometer In- 
struments, thermometers, humidity indicators, 
Swiss music box movements, brass hardware, 
clock case mouldings and lumber . . . ALL 
FOR JUST $1.00. Act Now! 

MASON AND SULLIVAN CO., Importers 

Dept. SM, NOROTON, CONN. 



For All MECHANICS. SCHOOLS, SHOPS. Etc. 

KASENIT 

COMPOUND FOR 
CASE HARDENING OF 
TOOLS, GUN PARTS, 

MACHINERY, ETC. 



As described in April ’57 issue of 
Science & Mechanics magazine. 

Eliminates soft spots & warping. 

Easy to use — gives deep penetration. 

MAKE YOUR OWN TOOLS 
Needs No Special Equipment • Has Hundreds of Uses 
• NON-Poisonous • NON-Explosive • NON-Inflammable 
USED BY THOUSANDS & NATIONALLY KNOWN FIRMS 
^ SPECIAL INTRODUCTORY OFFER: 

* 1 lb. CAN only $3.00 Postpaid 

with Easy “How to Use Instructions & Applications" 

Money back if not O.K. (FREE FOLDER) 

KASENIT CO. (Est. 1912), 33 King St., MAHWAH, N. J. 



STUCCO CHEAPLY— YOURSELF 

New inexpensive hand machine gives many 
beautiful custom effects; very fast, very easy; 
ANYONE, even a child, can do a professional 
job; cover block, brick, old stucco, etc., inside 
and outside walls with rich, colorful textures 
— permanently! For as little as two cents 
(20 a square foot! What you can save on 
basement gameroom alone will pay for sev- 
eral machines; just the word “details" will 
bring full information and pictures. Write: 

ARMORCRETE CORP., OREFIELD, PENNA. 




EQUIP 

YOUR 

WORK 

SHOP 

with 

TAP 

A 

LINE 




THE HANDIE! 
SINCE 

ELECTRICITY 



FROM 6 INCHES 

TO 10 FEET LONG Tap-A-line - 

mounted on or 
behind work benches, 

*?>/■ * n the on test tables, 

j|. ^ ' n l am P or appliance stores — | 

provides multiple taps from a single A. 
power source. Safe — concealed conductors — /gj 
tight positive contacts — easy to install in any position. 

Sold by Electrical, Electronic end 
Hardware Jobbers and Dealers l/^i i | 



EASY 

PLUG-IN 

FOR 

MANY 

TOOLS 

■ 

SAVES 

TIME 
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130 PAGES— OVER 2,000 ITEMS — 
HI-FI Hardware & Cabinet Items 

Inlay & Veneers, Fancy Cabinet Woods, Dimension 
cut lumber. Turning squares & blocks, Matched and 
taped veneers, Drawer slides, Card table tops. 
Checkerboard faces, Electric clock movements, Salt 
& Pepper mechanisms, Brass novelties, Pen and 
Pencil units, Small box hardware. Furniture legs in 
wood and metal, Craftsmen books plans, Picture 
frame moulding, Carved wood moulding, Pressed 
wood plaques, Inlaid picture kits, Typewriter fixtures, 
Adjustable shelf brackets, Casters, Card table hard- 
ware, Bed fasteners, Flok finishes, Musical movements, 
Hi-Fi sliding equipment. Crib hardware, Drawer 
rollers. Furniture clamps, Upholstery materials, Elec- 
tric routers. Saws and saw blades, Hand tools, 
Mitre vise. Table leaf supports, Chair cane & fibre 
rush, Sliding door hardware, Finishing materials, 
Brass furniture pulls. Revolving fixtures. 



1961 Edition of Constantine’s 

WOODWORKING 
CATALOG & MANUAL 



Jjg^ Since 1812 ~ World’s Largest 
Source for Rare Woods and 
Woodworking Supplies, Tools, 
Hardware, Plans, Projects! 

Whether you work with wood for fun or profit — 
get your copy of this biggest Constantine Catalog 
& Manual! Hobbyists and professionals say it's 
the world’s one truly complete source for fine rare 
imported and domestic woods, cabinet wood lum- 
ber, turning blocks and squares, veneers, ply- 
woods, bandings, inlays, mouldings, carvings — 
plus hard-to-find hardware, lamp parts, wood 
finishing and upholstery supplies, patterns, tools, 
woodworking materials — at bargain prices! See 
many exciting new items . . . unusual Hi-Fi hard- 
ware and cabinet items . . . solid brass hardware, 
new woods, large-size panels, fraternal emblems, 
new books, decorations, accessories, new tools 
and many others. Also exclusive pre-cut Inlaid- 
Wood-Picture Kits. Includes natural-color Iden- 
tification Chart of 60 rare woods . . . pages of 
practical articles on wood-finishing, veneering, 
making inlays, cabinets, tables and other projects. 
Complete with instructions. We ship same day. For 
1961 Catalog — send 2 5c with coupon for postage 
and handling prefunded on first order/. 



FREE! 



When you order your Cata- 
log & Manual, you also get 
a FREE year’s subscription 
to ’‘Chips & Chats.” It’s the newsy publication, 
filled with exciting ideas for woodworkers and 
bargains in supplies. Mail coupon today. 



Albert Constantine and Son, Inc* 

2050 Easfchester Rd., Dept. P-23, New York 61, N. Y. 

Enclosed 25c(refunded on first order) for new 1961 
Constantine Catalog & Manual. Also send FREE a year's 
subscription to "Chips & Chats.” 



Name. 



Address . 



ALBERT CONSTANTINE AND SON, Inc. 

2050 Easfchester Rd., Dept. P-23, New York 61, N.Y. 



City. 



. State . 



I 
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SHARPENS 
1000 SAWS A 
YEAR— “1 sharpen 
around 1000 saws 
a year in my part- 
time shop. Work 
comes from as far 
as 55 miles away.” 
—Joe H. Walker. 



FOLEY FILER 
BUYS OUR GROCERIES 

“I have filed about 500 saws 
in spare time. My wife agrees 
the Foley Filer is a Rood 
investment because it earns 
enough extra cash to buy our 
groceries.” — R. J. Kreuser. 



FOLEY FILED SAWS BRING NEW CUSTOMERS 

Here is a steady repeat CASH business that pays 
from $3 to $6 an hour, and you can start in your 
own basement or garage in your spare time. Every saw 
you sharpen with the machine accuracy of the Foley 
Saw Filer is an ad that brings more customers. J. C. 
Deibert wrote us: "Since I got my Foley Filer five years 
ago, I have averaged 4*4 saws each day over all this 
time,” Howard Kuhns says: "We operate 2 Foley Filers, 
and our business averages about 500 saws per month. 
The count last year was 5,798 saws.” 

The new model 200 Foley Saw Filer (shown above) 
is the first and only machine that automatically sharp- 
ens combination (rip and cross cut) circular saws — also 
all hand saws, band saws and crosscut circular saws. 
The adjustments are simple — there is no eyestrain — 
and you can start right away to turn out 
perfect cutting saws. Exclusive jointing 
action evens up irregular teeth — old 
saws cut like new! 

“MONEY MAKING FACTS” explains how 
you can get business from hardware stores, home 
owners, farmers, carpenters, schools, mills, fac- 
tories, etc. Just think, with a modest investment, 
no overhead, no stock of goods to carry, you can 
start right in on a cash business that will 
help pay the rent, buy groceries, or a new car. 

Time Payments available; send coupon today 
for this practical money making plan. No 
salesman will call. 




FOLEY MFG. CO., 158-0 Foley Bldg., 
Minneapolis 18, Minn. 

Send me free book "MONEY MAKING FACTS” 
TIME PAYMENT PLAN. 



and 



Name 



U 



Address 



Take Your Pick 

OF THESE ILLUSTRATED 
CAR SERVICING BOOKS 




SPECIAL 

OFFER! 

FOUR FOR 
ONLY $2.00 



Want to cut repair bills? Op- 
erating costs? Save money 
and improve your car’s per- 
formance?Then do yourown 
servicing and maintenance. 
These books tell and show 
you how: 

535 CAR OWNER’S HANDBOOK 

A comprehensive guide to the use, 
performance and care of your auto- 
mobile and its accessories. Dis- 
cusses in non-teclinical language 
carburetor servicing, engine tune- 
up, how to do ring and valve jobs, 
repack front wheels, how and when 
to buy a new car. 500 

540 CAR OWNER’S HANDBOOK 

Includes a wide variety of cost- 
saving maintenance help — how to 
pinpoint engine ailments with a 
vacuum gage, how to get top gas 
mileage, how to thiefproof your car, 
how to prepare it for winter, how 
to build a battery charger, many 
others. 50tf 

552 CAR OWNER’S HANDBOOK 

An encyclopedia of information for 
doing maintenance and repair jobs 
that will give your car top economy: 
How to remedy road stalls, save on 
oil, stormproof your car, repair 
mufflers, silence body noises, serv- 
ice heaters— plus the lowdown on 
gas additives; information that can 
save you hundreds of dollars. 750 

560 CAR REPAIR HANDBOOK 

Has 24 easy-to-follow servicing 
articles that show you how to do 
it yourself — how to repair tubeless 
tires, stop leaks and rust, service 
air cleaners. Quick-cure stalling, 
customize your car, hop-up the 
Rambler American, etc., plus a trio 
of articles that will save you money 
on your car’s insurance. 750 



SAVE MONEY! 



Prices of these handbooks individually as listed, but if you 
order all four, you pay only $2.00, in effect get one FREE! 

* 

SCIENCE and MECHANICS. Dept. 364 
450 East Ohio Street, Chicago 11, Illinois 

□ Enclosed is $... Please send me the books ■ 

whose numbers I have circled: 



535 



540 



552 



560 



□ Enclosed is $2.00. Send me all four books. 



NAME- 



ADDRES5- 
CITY 



_ZONE_ 



STATE- 
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TURN YOUR HANDS. FINGERS. 
ELBOWS & FEET INTO SUPER WEAPONS! 




WITH EASY 
TO LEARN 



KARATE 



QUICKER, BETTER 
THAN JUDO! 



FEAR NO ONE! WITH KARATE A 98 POUND WEAKLING CAN EASILY 
OVERPOWER A 220 LB. HE-MAN IN SECONDS WITH HIS BARE HANDS! 

Devised by the ancient Japanese Professionals Karate is the self-defense Hand to Hand combat system that is faster, 
more effective than Judo. Karate has been used in Japan for hundreds of years 1 Karate was published with action 
packed photos teaching you how to handle gun and knife attacks, street fighters and muggers. 

You will learn just where the Karate striking points and positions are. 

You will learn the best defense against annoying attacks and serious attacks. Karate was used by the hand picked 
guards of the Japanese Emperor. Yet men and women find it is easier to learn than Judo. Until recently Karate 
Technique was kept secret and originally used only for the Emperor’s guards. In this very well illustrated book you 
are taught by one of the outstanding authors on Karate Technique and everything is simplified, explained and shown 
so that you can more easily master the art. The anatomical charts show the pressure points for fatal, serious and mild 
blows. You'll see how easy it is to render your opponent completely helpless. You’ll never know how confident you 
will feel even among men much bigger than you are until you learn Karate. With this book you will fear no man. 
You will turn your feet, your elbows, fingers and your hands into such super weapons that it will amaze you and your 
friends. Learn Karate self defense now! You never know when you need it! It’s for men and women. 




Karate teaches you 
the pressure points, 
etc., of your opponent 
so that you can render 
him absolutely help- 
less in seconds. 



SOLD ON MONEY 
BACK GUARANTEE 

After receiving this Karate 
Technique Book look it over, it 
must do everything this ad- 
vertisement promises, it must 
raise your confidence in your 
ability Physically, it must 
teach you more about self-de- 
fense than you ever knew be- 
fore or you get your money 
back! Don’t delay order now 
on this money back guarantee. 
Mail coupon now! 



Best Values Co., Dept. W85, 403 Market St., Newark, New Jersey 



Best Values Co., Dept. W85 

403 Market St., Newark, New Jersey 

□ Rush my copy of Karate Technique. I enclose $2.98. Send book 
Postage Pre-Paid. My money will be refunded if not satisfied. 

□ Send DeLuxe Hard Cover Edition. I enclose $5.00. Send Postage 
Pre-Paid. My money will be refunded if not satisfied. 

NAME 

ADDRESS STATE 



to/) NOW! STANLEY 
POWER TOOLS 
at DISCOUNT 
PRICES 




Rush Coupon for New 132 Page 

• •••••• and ••••••• 

HOME WORKSHOP 

CATALOG 



WOOD 



NEW— MOSAIC TILE PROJECTS! 

World's Largest Selection of Finest Domestic and Imported Woods . . . 
Mouldings, Hardware, Tools— ALL AT LOW MONEY-SAVING PRICES! 

Your complete wood buying guide and project book. Craftsman is 
your best, most complete source of finest kiln-dried domestic and 
imported woods, beautiful wood inlays, colorful bandings, matched 
plywoods, embossed mouldings, carved ornaments, newest wood- 
working tools, “hard-to-find” cabinet hardware; more than 1,500 
items! Packed with newest scroll saw patterns, project ideas and 
money making plans. Enclose 25c (refunded with first order) to 
help pay mailing and handling cost. Rush coupon below today to 

CRAFTSMAN WOOD SERVICE CO., Dept. CX-60, 2729 S. Mary St., Chicago 8 



CO 



OVER 1,500 ITEMS! 

NEW TOOLS . . . 

Upholstery Materials; Metal and 
Wood Legs; Lamp Parts; Hard- 
ware; Music Box Movements; 
Archery and Water Ski Kits. 



I CRAFTSMAN WOOD SERVICE CO., Dept. CX-60, | 

1 2729 South Mary Street, Chicago 8, Illinois | 



j Enclosed find 25c. Rush new Craftsman Wood Catalog. | 



| NAME 

1 



ADDRESS.. 



CITY ZONE STATE.. 
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DO-IT-YOURSELF KIT 

DEAL DIRECT WITH FACTORY 
& SAVE 50% 




ASSEMBLE and 
INSTALL YOUR OWN! 

All Aluminum Door Cano- 
pies, Window Awnings, & 
Patio Covers. (You just as- 
semble the top. Sides are 
fully assembled for you). 



2 and 3 TRACK 

ALUMINUM COMBINATION 
STORM WINDOWS— 

Ready to hang. 

SELF STORING DOOR- 
Regular or Prehung. 

Write for FREE Measuring Instructions and Literature 




MirCTnfffTWBTTW j 



MACPHERSON MFG. 

Dept. SM., 8974 St. Charles Rd. 
St. Louis 14, Mo. 



NAME 

ADDRESS 

CITY ZONE. ... STATE. 



HOW TO OPERATE AN 
ENGINE LATHE 

Written by Professor Ray Lindenmeyer, this booklet ex- 
plains the essential things you should know about the 
engine lathe, its tools and accessories. Illustrated with 
241 photos, diagrams, charts and tables, it shows how 
to do practically every lathe job— mounting work, facing 
on centers, straight rough and finish turning, etc., etc. 
For your copy of HOW TO OPERATE AN ENGINE LATHE 
send 50$ to: 

SCIENCE and MECHANICS, Dept. 720 
450 East Ohio Street, Chicago 11, Illinois 






SANDING 

BELTS 



Dozen 

1x42 Mead, etc $2.50 

i 2x17% All Makes 2.50 

i 2x21 Porter Cable, etc... 2.75 

> 2!/4X2l -5/16 Skil, etc. . . 3.00 

> 3x21 Porter Cable, etc. . 3.50 
» 3x233/4 Skil, Thor, etc. . 3.50 

> 3x24 Porter Cable, etc. . 3.50 
1 3x25 American Floor, etc. 3.50 
' 3x27 Porter Cable, etc.. 3.50 




Dozen 

4x21 3/4 Skil, etc $4.50 ' 



4x27 Porter Cable, etc. 
4‘/ 2 x 26 Ski I -Thor, etc. . 
4x36 Hammond, etc. .. 
4x37-13/16 Atlas, etc. . 
4x54 Porter Cable, etc. 
4x521/2 Walker Turner . 
6x48 Delta-Sears, etc. 



5.00 

5.00 ( 

6.00 1 

6.25 1 

9.00 « 
9.00 1 
11.40 



, 1— We have over 100,000 Sanding Belts in stock at all times. 

, 2— All belts cloth backed— U. S. made. Brand new in original boxes. 
3— Specify for wood, metal or plastic. 

—We will ship these belts assorted— Fine, medium, coarse, 
with grit specification from 24 to 400 grit. 

5— MONEY BACK GUARANTEE, 
i 6— All other belt sizes available at lowest prices — Please inquire. ( 
Include 35c tor postage and handling: Send check 
or money order. DEALERS INQUIRIES INVITED. 

H. S. R. SPECIALTIES CORP. 

28-09 Jackson Ave., Dept. HWH-V5, L. I. City 1, N. Y. 1 



Attention: WOODWORKERS! 

The way to Faster, Easier, Better 
KNIFE-SETTING is: 

TflaxjsLCL-Sjet 

• ••••• the magnetic 

Jointer and Planer knife-setter 
that is rapidly outmoding and 
replacing the old, mechanically 
inaccurate , time-consuming 
straight-edge method! 

Thousands now in use! Write for 
complete information and name of 
your nearest distributor. 

MAGNA-SET COMPANY, Dept. (SM) 

632 NEW HAVEN AVE. MILFORD. CONN. 




GRANDFATHER CLOCKS 

Build your own and Save! 

Large selection of chime 
movements and fancy brass 
dials. 

Also other movements, dials, barome- 
ters, thermometers, hygrometers. 
Large selection of Case Templates. 
Send 500 for 26 page I960 catalog. 

S. A. BYERS 

P. O. Box 3175 

Dept. H Daly City, Calif. 



STOP SUFFERING 1? JLP 

and 

START LIVING M ftv 



WEB GUARANTEES IMMEDIATE, LASTING 

RUPTURE RELIEF 

-OR YOUR MONEY BACK IN FULL! 

Enjoy a stronger, happier life. Wear o 
Web for strong support and lasting re- 
lief of reducible inguinal rupture. If not 
completely satisfied return within 30 
days for full refund of purchase price. 
WRITE FOR FREE BOOK ON RUPTURE CARE 
DEPT SH-IO 
HAGERSTOWN, MD. 





WRITE FOR FREE BOOK < 

©WEB TRUSS CO. 




9*u*e*tto> id! 

IS YOUR 
SALES 
PITCH 
MISSING 
SOMETHING? 

If you want to SELL your invention to the next manufacturer 
you contact, use our NEW INVENTION FOR SALE form, 
designed to assist you in presenting ALL the pertinent, selling 
facts. A packet of six forms for $1.00. 

SCIENCE and MECHANICS MAGAZINE, Dept. 719 
450 East Ohio Street, Chicago 11, Illinois 
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"I Earn Two Incomes Now!” 



THESE PROFESSIONAL TOOLS SUPPLIED FREE! 

rAl~i 




Says JOHN BENNIE, Pittsburgh, Pennsylvania 

"Thanks to your wonderful training, I have been 
able to earn $20 to $25 extra each and every 
week doing little locksmith jobs at home and 
after work at my regular job. This is the 
best trade a man can take up!” 



SB c 



LOC 



Train at HOME-Earn While You Learn. 

Add 50% — 100% to YOUR INCOME with 
easy spare time earnings. Cash in on the nation- 
wide shortage — trained locksmiths are in de- 
mand! Quickly step into a big pay opportunity 
job or start a high-profit shop of your own. 

Earn Extra Money RIGHT AWAY! All Special 
Tools, Supplies Furnished FREE. 

Age, education, minor physical handicaps don’t 
matter in this growing trade. You can quickly 
qualify as a skilled locksmith. It’s like a fascin- 
ating hobby. Study at home as little as one hour 
a week. Gain practical experience through well- 
illustrated lessons. Do real jobs on car locks, 
house locks, padlocks and safe locks, under the 
guidance of experts. 

LOCKSMITHING INSTITUTE, Dept. 7810 
150 Park Avenue, E. Rutherford, N.J. 




MAIL COUPON FOR FREE BOOK. 

For a future as your own boss 
or in a high-pay job, write now 
for FREE illustrated book. 

Only school of its 
kind. Licensed by 
State of New Jersey. 
Accredited, 
Nat’l Home 
Study Council 

MAIL COUPON NOW 

LOCKSMITHING INSTITUTE, Dept. 7810 
150 Park Avenue, East Rutherford, N.J. 

Please send without obligation the FREE illustrated book, I 
“Your Opportunities in Locksmithing.” I understand no | 
salesman will call. j 

Name 



SEND FOR 
FREE BOOK! 

PROFESSIONAL TOOLS 

FREE 

WITH COURSE. 

APPROVED FOR 
VETERANS 




Address.. 
City 



(Please Print) 



..Zone.. 



..State.. 



... | 

I 

... , 



LUBRISTYL OILER: 



PHOTOGRAPHER’S 
STRAP CLIP 



Perfect for Hard-to-Get-At Parts 
Requiring Precision Oiling 

Place oiler to spot needing oil. Slight pressure 
telescopes valve releasing exactly one drop of oil 
just where you want it. Convenient to carry, with 
leakproof cap, easy to re-fill, the LUBRISTYL 
OILER is especially designed to oil Hi-Fi’s, 
TAPE RECORDERS, GUNS. MUSICAL IN- 
STRUMENTS. FISHING REELS and countless 
other mechanical products. Holds a thousand 
drops. 

NEU-PRODUCTS 

P. O. Box 271, Farmingdale, N. Y. 
f Dealer Inquiries Invited 




I 1 Keep your Camera’s shoulder strap In 
place with the revolutionary Carripin. 

Just IVa" long this handy pin clips 

I easily on the shoulder and automati- 
cally locks securely in place. Quickly 
■ removed in one swift motion and will 
I not tear clothing. Perfect for Camera, 

■ Light Meters, Binoculars or any'other 
| shoulder-strap carried item. Comes 

I in Beautiful Chrome or Durable Gold 

finish. Get both to match every out- i 

. tit. Only $1 each, postpaid. Send for FREE illustrated I 
I catalog listing hundreds of attractive, useful and inex- i 
J pensive gifts. 

I NEU-PRODUCTS, 




Made in 
Switzerland 



■ □ Enc. $1.69 — 
Send Oiler 
| □ Enc. $1.00— 
Send Carripin 
| □ Chrome Finish 
□ Gold Finish 



Box 271, Dept. 
Farmingdale, N. Y. 

Name 



SM-IO | 

I 

I 



City . 






BUILD S' POWER TOOlS- raT /jr 1 ' 




10" TILT/ARBOR | 
SAW 



tov sturdy wood. 

steel, and aluminum 
construction. NEW DEPARTURE 
ball bearings. Capacity and perform- 
ance of floor saws selling for $150.00 
and up. Plans, all metal parts in kit 
with 10" comb. Blade $27.40, less 
blade $23.95. F.O.B. St. Louis. De- 
tail PLANS -PATTERNS only $1.00 
postpaid. 

Build-it-yourself 12" 
and 18" Bandsaws, 6" 

Belt Sander, Shaper. Sim- 
plified plans, build easily 
with hand tools only. Advertised 
and sold for 12 years, over 35,000 units 
in use. Money back guarantee. FREE 
CATALOG. 

GILLI0M POWER TOOLS D »‘ s 





Side one Hypnotizes Others — in croups or 
individually. Ends by passing hypnotic con- 
trol to you. Side two — for Self-Hypnosis. 
Has fascinating Electrio Metronome. Echo 
Chamber background. Free Eye Fixation 
Spots <fc instructions. Unbreakable 78 rprn 
Extended Play Record. Satis- C sqr 
faction Guaranteed or Money 
Back. Onlv *DDd. 



HYPNOTISM RECORD & HAND DISC 

Use For New Invention 

Hypnotizing Has Hypnotic 

Others and Revolving 

Self-Hypnosis Lens 

i. «,<•' i Hold the Hypno- 

Com in front of the person you want 
to Hypnotize. Vibrate the Coin. This 
sets the hypnotic lens into motion. It 
captures and holds your subject’s 
gaze. Get this amazing hypnotic aid 
complete with secrets aa 
and instructions, Money I 
Back if not delighted. Only m ppd. 

HYPNOTIC-AIDS, Dept. C-40, 1133 Broadway, N. Y. C. 10 

■ I I Enc. $1.00 — send 
^ I — 1 "Hypno-Coin” 

_ I I Enc. $4.95 — send 

■ I — I "Record Kit” 



Name . . 
Address 
City . . . . 
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| Here You Can Find a Solution to Practically ANY MECHANICAL PROBLEM! 



A copy belongs in 
every reference li- 
brary, school — 
every shop, plant, 
factory — with 
every machinist, 
engineer, student, 
inventor. 



Of Miming.' Devices, uonu, vances and Details 



Order by Mail 

Positive guarantee of 
money -back -if -not -satis- 
fied. See coupon below. 

MAIL TODAY! 




OVER 8000 ILLUSTRATIONS 



| WITH 

[descriptions 



Name. 



Address . 



City Zone. . . .State. 



PARTIAL CONTENTS: 



If you work with machinery of any kind, you may be called 
upon to devise or improve some job or motion. To do this, you 
either have to rely on memory, experience or ingenuity. Here in 
this new book— THE ENGINEERS’ THESAURUS by Herbert 
Herkimer — you will find over 8000 IDEAS and SUGGES- 
TIONS for accomplishing any kind of motion, force or work! 
It is a compilation of the contrivances, parts, details, tools, ma- 
chines, devices and means — devised and developed by countless 
engineers, machinists and inventors over the years — to effect 
any motion or task. The material has been painstakingly as- 
sembled and classified, from many sources — research books, 
engineering brochures, patent drawings, catalogs, etc. It is, by 
far, the largest collection ever gathered in one book — and the 
only one which shows, side by side, the many different means 
and methods for accomplishing any particular task! 

Each item, each device, each method is illustrated — there are 
8000 such illustrations — and each carries a pertinent description 
of its makeup and function. THE ENGINEERS’ THESAURUS 
is a monumental work. It is 5V2"x8V£". 580 pages, printed on 
coated paper, cloth-bound. 

Each one of these “ideas” is practical — just one may save 
you a lot of “headache” — save on your costs — add to your 
profits! 



GRIFFIN PUBLISHING CO., Dept. HWS-1 
31 West 47th St., New York 36, N. Y. 

Send me a copy of THE ENGINEERS’ THESAURUS 
by Herbert Herkimer. If not satisfied, can return book 
for refund. 

□ I enclose $5.95; send book parcel post. 

□ Send book c.o.d. for $5.95 plus 62( total delivery 
charges. 



Accumulators 

Air Conditioners 

Alarms 

Amplifiers 

Anchors 

Anti-Friction 

Baffles 

Ball Joints 

Bearings 

Bed Plates 

Blowers 

Brakes 

Burners 

Cams 

Chain Gears 
Chains 
Checks 
Chucks 

Circular Motions 
Clamps 
Cleaners 
Clutches 
Compressed Air 
Power 

Connecting Rods 

Conveyors 

Cooling 

Cotters 

Counters 

Covers 

Cranes 

Cranks 

Crushing 

Cutting 

Derricks 

Diesel Power 

Drilling 

Electric Power 

Electron Tubes 

Elevators 

Engines 

Expandors 

Fasteners 

Feeders 

Filters 

Gauges 

Gears 

Generators 

Governors 

Grinders 

Grips 

Guides 

Heating 

Humidifiers 

Hydraulic Power 

Indicators 

Infra-Red 

Keys 



Levers 

Loaders 

Links 

Locks 

Lubricators 

Magnetism 

Measuring 

speed 

heat 

pressure 

Mixing 

Motors 

Nozzles 

Parallel Motions 
Pawls 
Pipes 
Pivots 
Propulsions 
Pumps 
Raisings • 
Ratchets 
Refrigeration 
Reciprocating 
Motion 
Regulators 
Rocket 

Propulsion 
Safety Devices 
Sanitation 
Devices 
Scales 

Sea Wave Power 
Separators 
Shafting 
Shifting Gears 
Shields 

Shock Absorbers 

Sifting 

Signals 

Slides 

Slings 

Sounds 

Springs 

Startings 

Steam Power 

Stokers 

Swivels 

Striking 

Sound Receivers 
Tappets 
Thermostats 
Traps 
Valves 
Vaporizers 
Washing 
Winding 
etc. 
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Examples of different types and methods of bending wood: (A) strips wood laminated and bent in a form, (B) solid 
wood steamed and bent, (C) veneered stock kerfed and bent to form a helix, (D) solid stock bent to an arc of a 
circle by uniformly spaced kerfs, (E) veneered stock bent to shape of a spiral by increasing space between kerfs 

*/32 in. from small end of curve. 



By MILT 

y OU’LL have to know the tricks of bending 
wood if you are going to build a toboggan, 
skis, or furniture and cabinets requiring 
curved boards, veneer or plywood. Gentle sweeps 
can be negotiated by springing the wood, but 
special treatment is needed for sharp curves or 
spiral and helix bends as in Fig. 1. 



EVANS 

The old methods used by carpenters for bend- 
ing wood are still good for many jobs. In this 
process the board to be bent is saw cut with a se- 
ries of incomplete cuts or kerfs on the inner face 
across the width, thus reducing the effective 
thickness of the wood to about one-sixth. As the 
piece is bent, the tops of the kerfs close, making 
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Cutting kerfs with a radial saw. A nail driven into 

saw-table fence spaces cuts for uniform spacing. 

contact and limiting the bend at any one kerf as 
in Figs. 2 A and B. Also, the wider the kerf is cut, 
the sharper the bend per kerf. If the kerfs are 
evenly spaced and close together, the curve will 
be uniform, producing an arc of a circle (Fig. 1) . 
The wider the spacing between cuts the greater 
the strain on the wood, and noticeable flats will 
be apparent on the outside curved surface which 
must be sanded out to give a smooth continuous 
curve. 

To reduce flats by spacing the kerfs closely, 
use a saw blade that will produce the narrowest 
cut or kerf. Spacing of kerfs is determined by 
making a sample cut in a scrap of wood of the 
type to be bent, and then laying off the radius of 
the curve to be bent from the saw kerf. Clamp 
the kerfed end to a bench as in Fig. 2D, and lift 
the end of the piece until the kerf closes. Then 
measure the distance from the bench top to wood 
at the radius mark. This distance is the spacing 
unit to use between saw cuts to obtain a curve 
having a radius of that particular length. 

To cut uniformly spaced kerfs, drive a nail into 
the miter gage extension of a table saw or the 
fence of a radial saw (Fig. 3) at a distance from 
the center of the blade thickness equal to the re- 
quired kerf spacing. When sawing the kerfs, 
move the board over so that the nail is between 
the edges of the last cut kerf. After the length 
of the board to be bent is kerfed, bend it around 
the shelf or other supporting member it is to be 
fastened to, and glue, nail or otherwise fasten it. 
Sand out any flats resulting from bending. 

To make the bent piece self-supporting, brush 
glue over the kerfed side and work the glue into 
the kerfs with a knife blade. Then bend the piece 
to the desired curve, spanning the ends with a 
clamp, a strip of wood with limiting blocks nailed 
to it, or a loop of rope twisted to shorten it. Wipe 
off squeezed out glue with a damp cloth. The 
kerfed face and edges can be filled with wood 
putty and sanded smooth, or veneering will hide 
the kerf joints. 

The narrow kerf made by a band-saw blade 
makes it an excellent tool for kerfing. Clamp a 
stop block of 2-in. stock a little wider than the 



width of the stock to be kerfed to the band-saw 
table, placing it behind the blade where it will 
limit the depth of cut to the required amount in 
the piece to be bent. Make a starting kerf in this 
piece and drive a nail in the stop block to locate 
the position of the second kerf. Enter this pin 
successively in the kerfs just cut to maintain uni- 
form spacing as in Fig. 2E. 

Elliptical and other variable curves are made 
by varying the spacing between the kerfs. While 
such spacing can be determined by involved 
mathematical computations, the most practical 
method is trial and error. By simply adding a 
little to each successive space, such as % 2 in., a 
spiral form as in Fig. 1 can be made. To make 
a spacing guide, lay out increasing spaces on a 
strip of wood and clamp it to the saw table as in 
Fig. 2F. For example, increase each space by %2 
in. over the preceding one. Place the end of the 
work piece at the first mark, saw a kerf, and 
move to the next mark for the second cut and 
so on. 

To duplicate a spiral curve, estimate the radii 
at various points and test the spacing with cuts 
in scrap wood. Then mark the spacing of this cut 
on the piece to be kerfed and locate the spacing 
for the other kerfs, increasing them as the curve 
flattens or becomes larger and reducing the spac- 
ing as the curve grows sharper. It is better to have 
too many kerfs than not enough, as the piece can 
be painted with glue, bent around a form, and 
left until dry. Veneering the kerfed side adds 
considerable strength to the piece, particularly 
when the kerfs don’t close tightly. 

If a strip of wood is wound spirally around a 
cylinder, a helix (Fig. 1) is formed. For such a 
bend, the kerfs must be made at an angle rather 
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than at 90° with the edge 
of the strip. The rate of 
climb, or lead of the 
helix (Fig. 4D) deter- 
mines the kerf spacing 
of a piece of given width. 

The angle of lead is 
found by dividing the 
distance of rise in one 
revolution by the cir- 
cumference of the cyl- 
inder, or simply by di- 
viding the rise “h” of K * - ” 1 .sheet metal 
half a revolution by Pi R, or roughly 3% times 
the radius (Fig. 4A). If the cylinder form is at 
hand, the circumference can be obtained by 
wrapping a strip of paper around the form. The 
angle of cut with the square line is the same as 
“a,” the angle of lead. 

To kerf with a table saw, set the miter gage 
at the angle of lead. On a radial saw, as in Fig. 
4B, swing the track arm to the angle, using a nail 
for a spacing pin as for square kerfing. After saw- 
ing the kerfs, bend the spiral around a form. In 
many cases a tin can will serve as in Fig. 4C. Re- 
member that the spacing of kerfs must be accord- 
ing to the inside diameter of the helix, or the 
radius of the form cylinder. A convenient clamp 
can be made from sheet metal cut to fit around 
the helix, with edges bent out and bolted to strips 
of wood, which act as clamping ledges. Apply 
glue to the kerfs, bend around the form, and se- 
cure with the clamp. For a substitute clamp, wind 
a small rope around the work as it is bent. 

Commercially, solid wood is steamed to soften 
or plasticize it for bending, and is then bent to 
shape in a power press. The small shop can steam 
small strips of wood by inserting them in a length 
of transite pipe, gutter downspout, or similar 
container. Just cap one end of the container and 
seal a teakettle spout into the other end by wad- 
ding steel wool around it. A hotplate or torch 
will heat the water. More success can be expected 
if the piece is boiled. Small pieces can be boiled 
in a baking pan. A minimum of 1 hour of boiling 
per 1 in. of thickness is required. 

Select wood carefully for bending. Use only 
clear, straight-grained material free from checks 
or other defects, and coat the ends with alumi- 
num paint to prevent too much soaking and soft- 
ening there. On sharp bends there may be break- 
age, in spite of careful preparation, so have a 
spare piece on hand. While the wood is steaming 
or boiling, prepare the bending forms. Easy 
bends, such as hoops, can be made with stakes 
driven into the ground. But a small tight bend 
requires support and force from all directions as 
in Fig. 5A. The elements of this press are two 
handles cut from 2 by 2-in. lumber, with notches 
to provide pressure lugs for the ends of the piece 
being bent, slits to take the ends of a strip of 
sheet metal, and extensions beyond the lugs to 
reinforce the bent ends. An inside form cut from 
wood to the curve of the inner face of the strip is 
held in place by a notched-stick clamp which 





Clamping strips in bending form to make the lam- 
inated bent piece shown in Fig. 1. 

clasps over the sheet-metal band. 

Cut the metal band to such a length that when 
inserted in the handle slits and bolted, the lugs 
will be a very little closer together than the 
length of the piece being bent. Remove the piece 
from the water, place it in the press quickly, 
bending the handles back enough to seat its ends, 
and put the inner form in place with the notched 
stick. Bend the wood by swinging the handles 
together until a little past parallel, and hold with 
a cord loop. If there are any places where the 
wood springs away from the inner form, add a 
clamp to force it into position. Let dry in the 
clamp for 24 hours or more. As there will be 
some spring-back, cut the form so that you can 
over-bend the piece. 

Nearly-dry bends can be made by lamination, 
in which strips of wood are glued together in a 
curved form (Fig. 6) , and held in the form until 
well dried. To make the form, lay out on a piece 
of lumber of necessary thickness the curve of the 
piece desired, and bandsaw to shape. File or sand 
smooth any irregularities of cutting. Shim this 
piece up from the bench top with a strip of wood 
(Fig. 5B), and clamp it in position. Clamp the 
other form piece beside the first, separated % in. 
less than the thickness of the finished work, and 
with scribers or compass set to the thickness of 
the work piece to be clamped, scribe a line on the 
second piece. Then bandsaw and smooth this 
form piece. 

When bending a laminated piece, first coat the 
joining surfaces of the strips with glue, even up 
the edges as they are laid together, and clamp 
between the two forms. Allow the assembly to dry 
thoroughly, remove from the forms, and then cut 
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Peg Board Cord Storage 

• You can store your power cords right on 
your peg-board toolboard and handy to the 
tools you use them with, with the help of an 
empty adhesive tape spool. Just whittle a 
plug to fit the spool hub, drill to take a long 
bolt and bolt assembly to pegboard at desired 
spot. For plywood or other tool boards, use 
regular wood screw. — Frank A. Javor. 



the edges to the size required for the project. 

Fir 3-ply, % in. thick plywood can be bent 
around a curved corner with a radius as small 
as 10 in. if applied with the grain of the outside 
plies running at right angles to the bend as in 
Fig. 7, and the outer ply well dampened with wa- 
ter to expand it. In addition to the shelves, use 
1 by 2-in. stiffeners with faces rounded to match 
the curve and notched into the shelves. Begin by 
gluing and nailing one edge to the center of a 
stile placed at the beginning of the bend, reinforc- 
ing it with a strip clamped outside with C-clamps 
or pieces of 2 by 4-in. stock notched to fit tightly 
over the assembly. Gently spring the plywood 
around the curve, nailing as you go, and finish by 
gluing and nailing the back edge, finally trim- 
ming the plywood flush with the back. 

If nails would be objectionable, contact cement 
will do the job. Mark the shelf and stiffener posi- 
tions on the back of the plywood and paint on 
the cement. Also coat stiffeners 
and shelf edges. If wood ab- 
sorbs cement, apply a second 
coat on all joining surfaces. 

Wait until cement dries before 
applying plywood. The cement 
should appear as a continuous 
glossy film when dry. After a 
wait of 30 minutes or more, or 
when a piece of paper pressed 
against the cement does not 
stick, apply the plywood. 

Since touching of the two 
cemented surfaces together 
bond, care in 



placing plywood is important. Clamp a guide 
strip to the starting stile, place the starting edge 
of the plywood against it, and swing the sheet 
against the cabinet, again working from the start- 
ing edge forward. Rub and tap into place, and 
tap all cemented areas with a hammer and block 
to make sure of good contact. 

When the curve is too sharp for ^4-in. or 
thicker plywood, the back of the sheet can be 
kerfed to help bend it. Hardwood plywood, hav- 
ing a thick core, is likely to be stiffer than fir ply- 
wood, requiring a larger radius for bending. 
When a surface of figured hardwood is desired, 
it is better to use two or more thicknesses of 
%-in., 3-ply plywood. Nail, or brad and glue into 
place a sheet of inferior plywood as a foundation. 
Work out flats or unwanted sharp bends and 
coat it with contact cement. Coat the back of the 
figured plywood sheet and apply as described be- 
fore. With thicker facings, apply %-in. fir ply- 
wood as a base, kerfing it if 
necessary, and truing the face. 

Bent wood can be used in 
many interesting designs, as in 
the lamp base, Fig. 8. The core 
of this assembly is a 4-in. cyl- 
inder of dark wood, such as 
mahogany, joined with a tenon 
to a mahogany base, with a 
helix of blond wood, such as 
ash plywood, winding around 
the mahogany base. Kerf the 
back of the ash strip % in. 
deep, inclining the cuts with 
the vertical a scant 13 V 2 0 . 
Apply glue to kerfed side and 
form it over the core which must first be covered 
with two thicknesses of paper taped in place. 
When the glue on the helix is dry, trim off the 
ends flush with top and bottom of core leaving 
1% turns of the strip. Fill the edges of the kerfs 
with wood putty, let dry, smooth, and glue the 
helix in place, around the core. Paint the edges 
to match the light wood. Bore the base with a 
%-in. bit to pass the electric cord, and gouge a 
groove in the base to bring the cord outside. 
Screw a %-in. brass nipple into the top, sur- 
mounting it with the socket and shade harp. A 
shade of the size shown in Fig. 8 is about the 
right size for this lamp base. 

Finish with or without wood filler, as desired. 
Apply three or four coats of Deft and rub down 
with #000 steel wool. Brisk rubbing with a soft 
cloth increases the gloss. 



SHEATHING CABINET CURVE 
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Unique Cross-Feed Table 
Multiplies Shopsmith Uses 



Cutting this big steel tube accurately 
would have been a tough job by hand. 
The cross-feed and vise produce a pre- 
cise angle cut, with the high-speed flex- 
ible abrasive wheel. Feed slowly, stand- 
ing away from the cutting line, and 
ALWAYS wear safety glasses. 



You can cut, grind slots, or mill metal with slip-proof 
precision, using this versatile accessory 



By BILL McHUGH 

B ORROWING a design principle from big ma- 
chine tools, this cross-feed table takes ad- 
vantage of the double-column strength of 
the Shopsmith, to give you a means of feeding 
work to the tool, with controlled precision. 

The cross feed has three main advantages: as 
in Fig. 1, you can use it with an adjustable vise 
to cut, drill, sand, and saw at practically any 
angle. Or, (Fig. 2) you can use it to slowly feed 
the work to a cutting tool to do a job that usually 
would require a milling machine. Figure 3 shows 
it doing a precise metal sawing job. 

While the cross-feed attachment is shown on 
the Shopsmith model 10-ER, it will work equally 
well on the later Mark II, and Mark V models, 
and also on similar combination tools provided 
that you change the dimensions of the support 
bars (Fig. 6). 

Construction requires accurate layout. You can 
build the entire project on your Shopsmith itself, 
provided that you improvise a drilling table, and 



a slow-speed attachment. Both will be useful for 
other metal, wood and plastic jobs later on. 

Make the metal drilling table shown in Fig. 
4, of %-in. cold rolled flat steel plate. With your 
Shopsmith vertical, place the two 1" support bars 
in the carriage. (For Mark II, or Mark V Shop- 
smiths, use lV 4 -in. support bars.) Then place the 
steel plate on top of the bars resting flush against 
the carriage. Clamp firmly, and drill two of the 
1 % 4 " holes through the bars and plate, with a 
portable electric drill. Tap, countersink, and in- 
stall the first two screws. This method guaran- 
tees better alignment and prevents the bars from 
shifting during the drilling of the other four 
holes. Drill the center hole, with a boring tool, 
or fly cutter working through from both sides. 

The cross-feed (Fig. 6) requires that you drill 
or bore six 1" holes in the square bars, which 
means you will need slower spindle speed (100- 
150 rpm) than is usually available on the Shop- 
smith. Another story in this handbook, “How To 
Bore the Big Ones,” page 156, shows how to 
reduce spindle speed of an ordinary drill press. 
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The cross feed converts your Shopsmith into a light 
duty milling machine. This slot in an aluminum plate 
is cut by feeding slowly back and forth, with a 
2-flute milling cutter held in a router chuck. 

Slow speeds down to about 400 rpm can be 
obtained with a Shopsmith accessory originally 
offered, but no longer generally available (Fig. 
7A). If you have this speed changer, you can 
reduce the speed to the 150 rpm range by sub- 
stituting an 8 inch pulley for the regular head- 
stock pulley, with V-belt to fit. Drill the pulley 
bore out to 

An alternate method is to build a jackshaft 
(Fig. 7B) which fits on one side of the Shop- 
smith. Any of these slow-speed modifications will 
prove useful not only for drilling, but other metal 
working jobs. 

Cold rolled steel bars required for the attach- 
ment (Fig. 6) can be ordered cut to length from 
any steel warehouse. The sliding bearing blocks 
are made of Masonite Benelex “70” die stock, 
available from Masonite distributors and cutting 
services. Similar in composition to familiar hard- 
boards, this material is tough and dense. It cuts 
like very hard wood, or plastic, but has no grain 
or tendency to split. Alternately, you can sub- 
stitute regular 1-in. pillow blocks for the sliding 
portion and eliminate one step in construction. 

Begin layout on one of the square bars. Use 
blue layout fluid, or any thin metal lacquer, and 
locate all the holes with a small center drill. 
Then enlarge the holes to *4-in., drilling with a 
sharp new drill, using moderate speed and plenty 
of oil, with the work solidly clamped. 

Using the first bar as a template, transfer the 
hole locations through to the second square steel 
bar, and also the sliding blocks, simply by start- 
ing the holes with the V 4 -in. drill. Then enlarge 
the ^4-in. holes up to 1 inch using oversize black- 



Use a flat piece of steel plate to make this sturdy 
metal drilling table. Threaded holes are used to mount 
an adjustable vise, and are handy for improvising 
clamping fixtures. 



Sawing soft metal plate on a table saw is often 
dangerous because the work can slip and jam. The 
cross feed grips the work solidly for safe even 
cutting. Keep aluminum work cool with water, or 
soluble oil. 



smith drills with y 2 -in. shanks. An alternate 
method of drilling large holes utilizes an “Econo- 
Bore” tool recently offered by DoAll Corporation, 
Des Plaines, 111. The tool shown in Fig. 4, has a 
x %2" shank, which costs $4.35. The 1 inch cutter 
costs $1.50, and is interchangeable with other 
fractional sizes that fit the same shank. 
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Using this tool, first enlarge your ^-in. holes 
up to 1 % 2 -in. The Econo-Bore tip will follow 
right down cutting a precise 1-in. hole. But be 
sure to stop short of breaking through. Turn the 



MATERIALS LIST— CROSS FEED TABLE 
No. Req’d Size and Description 

2 lx 13" cold rolled round steel bars * 

2 1x20" cold rolled round steel bars 

2 l/ 2 x l</ 2 x 10" cold rolled square steel bars 



1 

8 

2 

16 



1% x 2 x 11" pieces Masonite Benelex “70” 

(cut from 1%" stock) 

11 x III/2 x Z4" cold rolled steel plate 

% x 2 x 6%" cold rolled steel plate 

|/ 2 "-13 x 15" threaded rod (Redi-Bolt or equal) 

45/2" dia. Z2" bore handwheel 
(Chicago Die Casting #186NS) 

Z 2 " unground radial thrust bearings 
(Boston Gear #5169) 

Zz" collar & nut 

!4"*20 x 2|/ 2 " fh stove bolts & nuts 
|/4"-20 x 2" fh stove bolts & nuts 
5 /k,"- 18 x Zd' socket head set screws 

DRILLING TABLE 

% x 9 x 12" cold rolled steel plate 
1 x 16" cold rolled round steel bars * 
j4"*20 x 1J4" fh machine screws 

* Use 1 /a!' dia. round bars for Shopsmith Models Mark II 
and V. See text. 




work piece over and cut through 
from the other side. The 1-in. tool 
must be used at speeds around 100 
rp?n, with plenty of cutting oil. 

Now, drill and tap the holes (Fig. 
6) for the set screws, removing any 
inside burrs that may develop. The 
screw feed is an inexpensive V 2 in.-13 
threaded rod, available in hardware 
stores. It feeds through a threaded 
plate and is held at one end by a nut 
and collar. The handwheel can be 
improvised, or the one shown in Fig. 
9 can be purchased in large hard- 
ware and mill supply stores. Ball 
bearing thrust washers provide a 
smooth screw action; however, sev- 
eral common washers placed at each end will 
work almost as well. Assemble the complete unit 
minus the attachment plate, and place it on your 
Shopsmith to establish the proper spacing. 

If your sliding blocks tend to seize, it may be 
necessary to ream the holes slightly. Tighten the 
socket-head screws that hold each bar. You may 
want to weld the main support bars permanently 
in place to avoid any slight mis-alignment later. 
The unit should fit the Shopsmith perfectly, slid- 
ing in and out of the carriage holes freely. 

Drilling of the holes in the table plate is op- 
tional depending on the kind of vise you plan 
to use. A Palmgren #000 drill press vise is 
shown in Fig. 1, and it is fastened through its 
bottom plate with a V 2 in.-13 socket head screw. 
Extra holes and slots will enable you to mount 
other vises, and special fixtures. After you com- 
plete your cross feed table, you will find that you 
can quickly set it up to handle many different 
kinds of metal working jobs. 

If you are used to working only in wood, take 
special note of metal-working safety precautions. 
While wood shavings and saw dust are quite 
harmless, metal chips and abrasive dust can 
cause painful eye injur- 
ies. In a hurry, it is all 
too easy to misplace 
your safety glasses, and 
operate your tools with- 
out eye protection. Im- 
provise a plastic hood 
for your machine, or 
simply make a bracket, 
to hold a shield of safety 
glass, and bolt to the 
Shopsmith frame. Even 
then, wear the goggles 
whenever the machine is 
running, and stand away 
from the cutting line. 

Cutting feed and tool 
rpm are more critical in 
wood than in metal. 
Usually the larger the 
cutting tool, the slower 
the speed. When milling 
(Fig. 2) avoid forcing 
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Fig. 9. Cut long lengths ol conduit, metal tubing or 
bars with the flexible abrasive wheel. Always stand 
away from the work. A safety guard can be made of 
clear plastic. The bed of the machine should be pro- 
tected from abrasive dust and chips. 



Fig. 11. Sharpening drills of various sizes, as well as 
other tools, is simplified with completely flexible loca- 
ting adjustments provided by the cross-feed and the 
Shopsmith. 



the feed, taking light repeat cuts deeper each 
time as you travel back and forth across the 
work. Trying to cut too fast will cause the tool 
to grab, or chatter, and it may even break. Mill- 
ing cutters and routers should never be used in 
the Jacob’s chuck supplied with the machine, 
since side strain may affect the accuracy. And 
don’t forget to use the proper cutting fluids. 

Use coarse grade flexible abrasive wheels for 
rough fast cutting (Fig. 9) and fine grain wheels 
for close small jobs. Avoid any brittle grinding 
wheel, or cutting stone, since they may shatter 
dangerously. Since wheels throw abrasive dust 
and small chips, a guard is necessary, (Fig. 9) 
plus glasses. Keep the work piece cool with fine 
water spray, and if your metal heats up, back 
out of the cut and allow the work to cool before 
continuing. Proper wheel speeds, as well as 
recommendations for using all metal working 
tools, can be found in manufacturer’s literature. 

Since metal chips and abrasive dust can harm 
the tubular ways of your Shopsmith, protect 
them with cloth covers, or the commonly avail- 
able aluminum cooking foil. 

Milling cutters and routing tools, as well as 
metal saws, are usually designed for one particu- 
lar kind of metal. For example, aluminum gen- 
erally requires wider, more open milling cutters 
with fewer flutes to allow stringy chips to clear, 
while cast iron is usually cut with a mill that has 
more teeth. 



Fig. 8. The adjustable vise and cross feed give you a 
quick setup for drilling at any complex angle. At 
extreme angles, saw or chisel a spot on the work for 
locating the hole and starting the drill. 



Fig. 10. Grind a flat on a shaft by feeding the wheel 
slowly back and forth with the headstock quill. Use 
a guard and be sure to wear glasses. Let the speed 
do the work, feeding with light even minimum pressure. 



PLASTIC SHIELD 



If you have a slow-speed attachment, (A) the 10 inch 
pulley on your headstock will give you the right 
speed for boring steel with the 1-inch Econo-Bore. 
The improvised jack-shaft (B) will produce same 
result. Higher rpm would cause this tool, or a large 
drill to chatter. 
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Simple sliding-platform jig provides 
perfect miters for frames every time 
when parts are placed accurately. 
This one is designed for pieces precut 
to exact length. 



I T’S easy to cut miters on your 
bench saw, but making them 
accurate enough for framing 
joints is another matter. 

Your mitering troubles are 
over, however, if you build one 
or more of these simple jigs 
designed to give you a perfect 
cut every time. Because the 
jigs move with the work as in 
Fig. 1, there is no saw read- 
justment for right- and left- 
hand miters and the problem of 
“saw blade creep” (tendency to 
pull the work) is eliminated. 

Work carefully in making 
any of these jigs. Though sim- 
ply constructed, they must be 
right in all details. The least 
little deviation will destroy 
their effectiveness. Sand each 
part smooth before as- 
sembly. 




Four Sliding Jigs 

Insure Perfect Miters 

By R. J. DeCRISTOFORO 



General Construction. 

For the platform and 
most other pieces, %- 
in. fir plywood is ade- 
quate, but be sure it is 
sufficiently dry so that 
it will not warp. If your 
saw is very small, sub- 
stitute V 2 -in. plywood. 
Make width A in Fig. 
2A conform to width 
of your saw table as in 
Figs. 1 and 9. Depth B 
in Fig. 2 A of jig # 1 





PLATFORM 



GUIDES, -4- PLYWOOD 
OR ALUMINUM 
ANGLES 




Aluminum channel is good ready-made material for 
platform slides. Hacksaw strips to protrude 1 in. be- 
yond each end of platform and file edges smooth. 




It's important to align slides perfectly against outer 
edges of table slots. Clamp in position to platform, 
turn work over and fasten securely. 
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Jig simplifies cutting of discs into halves, quarters and 
—by positioning quarters point first— even eighths. 



Carpenter's square helps maintain exact 90° angle 
for guides. 

represents distance from front edge of saw 
table to front edge of blade when set at 2-in. 
height. For each of the other jigs described 
later, this depth B dimension equals the dis- 
tance from front edge of table to center-line 
of blade arbor. 

For slides, use hardwood to fit miter gage 
slots of your saw table or, if you want to 
avoid this job, try ^-in.-wide aluminum 
channel % to %-in. deep as in Fig. 3. Make 
slides 2 in. longer than depth of platform (C 
in Fig. 2 A) . Be sure to position slides so that 
outboard sides fit snugly against outboard 
sides of table slots as in Fig. 2B. There should 
be a smooth sliding motion without any side 
play. For adjustment to assure a good fit, slot 
the attachment holes as in Fig. 2C. 

Don’t trust a ruler to mark slide position. 
It’s better to set slides in table slots, position 
platform and clamp slides exactly where they 
belong as in Fig. 4. Then turn over platform 
and fasten slides with screws before releasing 
clamps. 

Next, determine position of the guides, 
which depends on which jig you are working 
on and cut saw slot, using a blade which will 
always be available for use with the jig. A 
hollow-ground combination blade is sug- 
gested since it will produce cuts that can be 
joined without further work. 

For guides, use %-in. plywood, hardwood 
or aluminum angle, with length depending on 
angle desired and distance from saw cut to 
platform edge. Lay out angle with a protrac- 
tor, using saw slot as 
center-line. To assure 
accuracy, maintain 
correct angle with a 
large carpenter’s 
square when securing 
guides in position with 
nails or screws, as in 
Fig. 5. 

As soon as finished, 
protect each jig 
accuracy -destroying 
moisture with a resin 



Intended for stock of any length, this jig has an ad- 
justable stop block on aluminum angle guide for fast 
and accurate cutting of many similar pieces. 



sealer and two or more coats of shellac. 

Fixed Miter for Precut Pieces. Jig # 1 

(Figs. 1 and 2A), set for a 45° miter, is good 
for fast work in picture frame production 
when using pieces precut to exact length. 
Made correctly, it will give you one or a hun- 
dred pieces cut exactly 45° — it can’t be other- 
wise. 

You can also utilize this jig to cut discs as 
in Fig. 6. Merely hold a disc in place on the 
jig and push the jig, not the work. This will 
keep work from turning and binding the 
blade, which would result in a kickback. 

If saw blade projection is set just a frac- 
tion above the platform surface, you can cut 
cross-diagonals on the ends of square or 



ANGLE 



*7 DRILL- 



xi- WALL 



NO. 5 



HEX. SOC." 
HD. CAP SCRE 



1-20x1 



B STOP BLOCK 
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Adjustable-guide jig saves time where work fre- 
quently requires segment cutting at different angles. 




ARMS ONLY 
[QA JIG NO. 3 



X 16" PLYWOOD CORNERS 



round pieces for mounting on the spur center 
of a wood lathe. 

Miter at Any Point on Stock. Jig #2 

(Figs. 7 and 8A) guarantees accuracy of the 
miter, but leaves exact length of the piece 
up to the operator. To speed cutting of small 
frames, you can fit this jig with a stop block 
as in Fig. 7, made of scrap hardwood or an 
easily-worked, non-ferrous metal such as alu- 
minum or brass. For aluminum angle guides 
with ys-in. wall, shape the block to dimen- 
sions given in Fig. 8B. 

After cutting one piece to exact length, set 
stop block to it and you are ready to shape 
several similar pieces from one length of 
stock, turning over the stock after each cut 
so miters will face correctly. If you’re work- 
ing with a shaped molding, attach a stop 
block to each guide to permit the left- and 
right-hand cuts. 

Adjustable Miter for Segment Cutting. Guide 
angles of the above jigs need not be set at 45°. 
Merely change the guides to suit if you have 
a great deal of segment cutting to do at one 
different angle. 

Jig #3 (Figs. 9 and 10 A) adjusts to what- 
ever angle you require, two different angles 
or two similar angles. Using the same type of 
platform and slides as for Jig #2, cut guide 
arms and an angle locking arm as in Fig. 10A. 





Attach the carriage bolts and winged nuts as 
in Fig. 10B. After determining exact degree 
of the miter, lock all four winged nuts to hold 
jig rigid. If you need a stop, cut the first piece 
to length and drive a small finishing nail or 
staple part way into side of the guide arm 
against edge of the piece. 

Fence for Mifer Grooves. Jig #4 (Figs. 
11 and 12) is ideal for forming spline grooves 
in miter cuts, because it eliminates the dan- 
ger of tilting and wobbling which could very 
likely happen when such cuts are made free- 
hand. The fence is adjustable to handle many 
stock thicknesses. 

Use maple strip for guides and cut other 
parts out of plywood to dimensions given in 
Fig. 12. You can add to the utility of this jig 
by making the guides adjustable or replace- 
able to change angle of the cut. You can even 
cut tenons by providing a guide to hold the 
work perpendicular to the table. 



APPROX. 3 



?X 

CARRIAGE BOLT 
C'TBORE PLATFORM 
FOR HEAD 

B JIG NO. 4 

-ADJUSTABLE FENCE FOR MITER GROOVES 



PLATFORM 



Adjustable fence on platform forms spline grooves in 
miters. To make cut, merely set stock against the 
guide, clamp in place and move jig past the blade. 



GUIDES i?X 



WINGED NUT 
AND WASHEr 



LOCK PIECE 
i XIX2" 



! PLYWOOD 
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♦he Dog Drill Press Clamp 

_ - lathe dog makes a handy clamp for 
Holding round work on the drill press table. 
If you hold the tail of the dog with your free 



hand, you can safely counteract the torque of 
small drills up to %-in. For larger sizes, use 
more solid clamping methods.— H. J. Gerber. 



SHOP KINKS 



Pocket Sheath for 

• To carry a sharp 
linoleum knife safe- 
ly and conveniently, 
make a sheath from 
three pieces of thin 
plywood, or heavy 
linoleum. Cut out 
the parts to fit 
around the knife as 
shown in the sketch 
and assemble with 
brads or glue. — 

G. E. Hendrickson. 




Ceramic Scratch Tool 



• A small section of a 
hacksaw blade insert- 
ed into a slot cut in the 
end of a strip of wood 
or dowel makes a very 
useful ceramic tool. A 
few strokes with this 
tool quickly prepares 
the surface of pieces to 
be joined together. Use 
fine and coarse-toothed 
hacksaw blades to 
make up a variety of 
scraping and decorat- 
ing tools. 




HACKSAW BLADE* TIGHT FIT 
IN SLOT -CEMENT IN PLACE 




Adjustable Holder Angles Drill 



• A discarded elec- 
tric fan base makes 
an adjustable hold- 
er for your electric 
drill that will en- 
able you to work 
with two hands, 
with the tool sup- 
ported at any con- 
venient angle. Make 
the strap of scrap 
tin, or sheet metal, a 
nut to fasten it to the 




use a bolt and wing 
se. — J. A. Comstock. 



Metal Fluxing Technique 

• When soldering metal surfaces (especially 
aluminum) , soldering flux is often needed to 
retard oxidation of the metal until the solder 
can be applied. A good way to apply the flux 
is to “charge” a wad of steel-wool with it and 
rub the metal surface briskly for several min- 
utes. The rubbing produces a small amount 
of friction heat which melts the flux and flows 
it into the many tiny scratches in the metal 
made by the steel-wool. This fluxing tech- 
nique roughens the surface and at the same 
time thoroughly saturates it with flux assur- 
ing a very good solder bond. 

Reflections Guide 90° Saw Cut 

• You can saw a right angle without mark- 
ing it first with square and pencil, simply by 
watching the reflection of the edge of the 
board on the shiny surface of the saw. Move 
the saw handle (A) until the reflection lines 
form a straight fine (B) . The better the light, 
the better the reflection. A light wipe of oil 
on the blade helps you to see the reflection 
and improves the cut too. — N. Engels. 
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Powered Edge Planer from an Old 



A Yg-V 4 -hp vacuum-cleaner motor of the uni- 
versal ac-dc type powers this handy tool 
for planing sawed lumber edges smooth 
and square (Fig. 1). You can dress stock up to 
%-in. thick with the 3-lip, factory-made cutter 
shown in Fig. 2. 

First, secure the motor from a vacuum-cleaner 
repair shop. It should have an attaching flange 
similar to that shown in Figs. 2 and 3, and a 
%6 in. diameter shaft at least IV 4 in. long without 
a threaded end. Check the motor shaft to see that 
it runs smoothly and without shaft wobble or end 
play. Mine cost $2 and I reconditioned it with 
new carbon brushes. 

Because the mounting flange diameter on these 
motors varies in size with different makes, check 
the 2 1 /k-in. radius on the plane body (Fig. 2A) 
and guide plate (Fig. 2B) to see if it is large 
enough. The radius should be Y4 in. larger than 
the radius of the motor flange. 

First cut out the plane body from two pieces 
of Vz in. birch plywood glued together. Drill a 
Y 4 in. hole at the back and a Yig in. elongated slot 
at the front. Then recess the edge of the handle 
for a toggle switch and cut a notch for the pre- 



Vacuum Motor 



One pass of this planer across the edge of a board 
will remove 1/32 in. of stock and leave a perfectly flat 
and square edge. 




SWITCH MOUNTING # 2 X I SCREWS C'SUNK 

PLATE \ VXs. 

| 4 x|xI''ALUMINUm\ f ? TOGGLE *2wrTCH 



ROUND HANDLE EDGES 
m 



f I6 WIRE CORD' 



DOTATION OF MOTOR SHAFT 

I O-V.AC-DC 
V VACUUM MOTOR 



A BODY 
TWO-^BIRCHs 
PLYWOOD GLUED 
TOGETHER 



FLANGE 



WASHER 



j§DIA(MIN)SHAI 
)i' (MIN) LONG 

WASHER 



ROUND 

.EDGES 



i- 28 X 2 /cAP 

4 4 

SCREW 

^ALUMINUM 



•28X2" CAP 
SCREW (PIVOT) 



"GUIDE PLATE 



“t BIRCH 
' 4 PLYWOOD 
• f'R 



2X| F.H. SCREW 
C’SUNK (FILE POINTS 
FLUSH) 



WASHER 



HEEL 

PLATE 



ALUMINUM GUARD 
^xfFH SCREW C’SUNK 



TOE PLATE' 



FH SCREW C’SUNK 



3-LIP 
CUTTER 
(5 HOLE) 



1-20 THREAD 



PER BUSHING 



BORE FOR TIGHT FIT 
ON MOTOR SHAFT 



•20 HEX NUT TO SIZE 



21 TAP DRILL I0-32X 
SET SCREW ( FILE FLAT 
SPOTS ON SHAFT FOR 
SCREWS) 
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Mounting flange on vacuum-cleaner motor is 
bolted to guide plate of portable planer body. 



Amt, 

1 
1 

12 ft 
2 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
2 
12 
4 

1 each 



4-6 



MATERIALS LIST— POWER PLANER 
Req. Size and Description 

universal-type, ac-dc, hp vac motor 

6-amp., 125 v. toggle switch 
#18 plastic-covered line cord with plug 
Vz x 5J/ 8 x 11" birch plywood 
Z 4 x 5 / 4 x 11" birch plywood 
%4 x 5/4 x 11" aluminum sheet 
I/ 4 " dia. x 3 , / 2 " hard or soft wood 
!4 x 1 x 4/z' flat aluminum 
'/j 2 x 1 x 4 / 2 " aluminum 
3 / 64 x lJ/ 2 x 4*/ 2 " aluminum 
3 /m x % x 1" aluminum 
!/ 2 " hole x 1" blade 3-lip shaper cutter 
%" dia. x 1 %" mild steel 
i/ 2 "-20 hex nut 
#10-32 x / B " set screws 
#2 x %" fh screws 
#4 x %" fh screws 

>4"-28 x 2/4 " cap screw with washers and 
wing nut; >4"-28 x 2" cap screw with 
washers and nut 
fh screws and nuts to fit motor- 

flange holes 



Use 



body 

guide plate 
guide plate 
hand grip 

heel and toe plates 
heel-plate shim 
cutter guard 
switch mounting plate 

adapter bushing 
attachment nut 



wired switch leads (Fig. 2F). After turning the 
hand grip (Fig. 2C), drill a %-in. hole in the top, 
front of the body and glue the hand grip to the 
body. 

The guide plate is made up of sheet aluminum 
and %-in. plywood fastened together. Lay out the 
aluminum as in Fig. 2B, fasten it to the plywood 
with four #2x% in. fh screws at the corners 
and cut out both pieces at once on a jigsaw. 
Locate and drill the %6-in. hole for the motor 
shaft, and position the motor on the guide plate, 
centering the shaft in the %«-in. hole. Then drill 
holes for motor mounting bolts, locating them 
from the holes in the motor flange. Countersink 
these holes on the aluminum side and bolt the 
motor to the plywood side of the guide plate. 
Now, align and clamp the plane body to the 
guide plate with two C-clamps and drill two % 
in. holes through the guide plate using the % in. 
hole and %6-in. slot in the body as drill bit guides. 

Insert V 4 -in. cap screws in the holes using a 
wing nut on the screws going through the in. 
slot as in Fig. 2 The slot will permit the raising 
and lowering of the body independent of the 
guide plate to adjust the depth of the cut of the 
planer. 

From 14 x 1-in. bar aluminum cut a heel and 
toe plate, and from % 2 -in. sheet aluminum or 



brass cut a shim for the heel plate as in Fig. 2D. 
Drill and countersink #33 holes in the plates for 
#4 x %-in. fh screws and attach the plates to 
the bottom of the body. The thickness of the heel- 
plate shim determines the depth of cut, edge of 
cutter being adjusted level with bottom of the 
heel plate. Next, make a cutter guard from % 4 - 
in. aluminum and attach it to the body with three 
#2 x %-in. fh screws countersunk flush. 

Make the adapter bushing as in Fig. 2G from 
mild steel on your lathe to fit the cutter bore 
snugly. Use a standard #20 x V 2 -in. hex nut and 
saw it off to %tj-in. thickness to secure the cutter 
on adapter bushing (Fig. 21). 

Make the toggle-switch mounting plate as in 
Fig. 2F and, after assembling it to the switch, 
attach the plate to the plane body with two #2 x 
%-in. fh screws countersunk flush. Connect 
switch leads to line and motor leads as in Fig. 
2. Solder splices and wrap with electrician’s tape. 

To set up the planer for the %2 in. depth of 
cut, place the heel plate on a flat wooden surface, 
loosen the wing nut at the front of the plane 
body and set the edge of one of the cutter blades 
on the wooden surface. Then tighten the wing 
nut. When planing the edge of a board, place the 
toe plate on the surface to be planed and slowly 
slide the plane across the work. — Carl S. Bates. 



Dowel Groover for Good Joints 



W HEN building or repairing fur- 
niture which has dowel joints, 
you should use grooved dowels. The 
grooves provide an escape path for 
trapped air and glue, lessening the 
chances of split work. 

You can make straight-line grooves 
in dowel stock using the groover 
shown in Fig. 1. Follow details in 
Fig. 2 for making the groover. 

To use it, you push the dowel 
through the hole and the pointed 
thumb screw, set for a % 2 -in. cut and 
tightened with a locking wing nut, 
does the rest. Be sure to make 
grooves on two sides. — F. Hegemeyer. 




l"X 10-24 THUMB 
SCREW AND WING 
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“Duplicating” on Your Circular Saw 



C UTTING stock accurately to du- 
plicate lengths can be a fussy, 
time-consuming job, unless you have 
these unique fixtures. Figs. 1 and 1A 
show the fixture used to “duplicate” 
lengths ranging from about 9 to 38 
inches. You can mount it on the 
miter gage body as in Fig. 1A. 

If your miter gage doesn’t have 
the knurled lock screws (which are 
intended to hold stop rods), use the 
thru-bolt arrangement (shown in 
Fig. IB) for mounting the auxiliary 
fence to the miter gage body. 

When you need to cut duplicate 
stock less than 9 in. long, then use 
the clip-on guide in Figs. 2 and 2A. 
— F. Hegemeyer. 

Sliding stop block (see arrow) adjusts 
easily and quickly to correct distance 
from saw blade, enabling you to cut 
exact duplicate lengths of stock. 




WING NUT 




CLEARANCE 





For cutting duplicate short lengths, this guide will allow ample clearance between the blade and rip fence. 
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Instead of rotating the workpiece on the headstock 
spindle it is clamped to the lathe face plate which is 
fastened to the cross slide by the special adapter. 
Boring bar is held and rotated by headstock and the 
workpiece fed by carriage movement. 




Since surface X on lathe face plate will bear against 
machined surface on cross slide, surface X must be 
machined parallel with working face of face plate. 



Lathe Face Plate Adapter 

Holds Work 

for 

Boring or Milling 



Y OU can increase the versatility of your 
metal-turning lathe with this adapter which 
will enable you to fasten the face plate to 
the cross slide and then clamp the workpiece to 
the face plate for milling or boring as in Fig. 1. 

The adapter (Figs. 2 and 3) is made to fit 
snugly into the pivot hole into which the com- 
pound was seated on the cross slide. The lower 
portion of the adapter is turned to duplicate the 
pivot protrusion on the bottom of the compound 
slide. The screw thread on the adapter is 
a duplicate of the screw thread on the spin- 
dle nose of the lathe headstock spindle so 
that it will fit the internal thread of the 
lathe face plates. Dimensions given in Fig. 

3 are for use on a 9-in. South Bend lathe. 

For other makes of lathes, change the 
dimensions to suit. 

To assemble the adapter to your lathe, 
remove the compound slide from the cross 
slide, and then seat and lock the adapter in 
its place (Fig. 2). The face plate must, of 
course, be turned true on its working face 
and be screwed on the adapter tightly so 
that its rear shoulder, which must also be 
faced off parallel with front face, is solidly 
seated against the top surface of the cross 
slide (Fig. 2). 

Workpieces are located in position by 
blocking them up on parallel bars or shims 
and held in place by clamps. Cutting tools 
used to machine the work are held and 



rotated in the headstock spindle as shown in Fig. 
1 where an adjustable boring head, held in the 
tapered socket of the head spindle, is being used 
to finish bore a hole in a piece of steel which has 
been previously drilled in this same set-up. 

This simple adapter will permit you to dupli- 
cate, to some extent, the movements of a milling 
machine in that two accurate feeding movements, 
either by hand or by power, are available for 
use. The carriage feed along the bed is used 
when drilling or boring and the cross slide for 
accurate location of a series of holes or for feed- 
ing while face milling. Large, through holes can 
be bored by using an adjustable cutter boring 
bar set up between lathe centers. — H. J. Gerber. 



ADAPTER BELOW WILL FIT SOUTH BEND 9" LATHES. FOR OTHER 
MAKES THREAD TO SAME SIZE AS HEAD SPINDLE NOSE. FOR 
PORTION WHICH SEATS IN HOLE IN TOP OF CROSS SLIDE 
MEASURE PROTRUSION ON BASE OF COMPOUND 




H 




PLATE AS GAGE FOR PROPER FIT OF THREAD 
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Paint Sprayer Cart 



By EDWARD J. BICKEL 





MATERIALS LIST— PORTABLE PAINT 


No. 


SPRAYER CART 




Req’d. 


Description 


For 


1 pc. 


44%" (long) %" black pipe 


handle 


1 pc. 


141/2 x s /i6" rod 


axle (rod) 


1 pc. 


16% x l'/ 2 x !4" strap iron 


axle support 


2 pcs. 


12 x % x y 8 " strap iron 


front support 


2 pcs. 


3 x % x !/ 8 " cleats strap iron 
8x%x >/ 8 " strap iron 


cross pc. -handle 


1 pc. 


spray-gun support 


2 pcs. 


81/2 x % x /a" strap iron 


wire support 


1 pc. 


21 x 10 3 /| 6 x %" plywood 


body 


1 


2 -lb. coffee can 


sprayer holder 


2 


SVz" dia. wheels 




2 pcs. 


21 x 1 x %" wood 


rails 


2 pcs. 


83/, 6 x 1 x %" wood 


rails 




thin boxwood 


tray 


1 


'/4-20 bolt and nut 
misc. screws, nuts 







port the compressor while operating without 
creeping. Vary the dimensions to suit the base 
of the unit. The bed of the cart is a 1-in. maple 
board or %-in. plywood. Four rails about the 
edges of the bed hold the base of the compressor 
from shifting. Support the axle by heating strap 
iron and hammer into a U shape then drilling 
four %r>-in. holes. Thread the axle at each end 
for cap nuts. Bend the strap iron for front sup- 
ports into a V shape with the ends bent horizon- 
tally and drilled for screws. 

Bend the handle pipe with a heavy hammer in 
a vise or over an anvil. Weld the cleats to the 
handle for attaching to the underside of the cart. 
Weld the clips for the extension wire and the 
supports for the spray-gun to the handle. Hold 



open tray of thin boxwood across the front of the 
bed to hold tools. 

Non-Abrasive Aluminum Polish 

• To make a non-abrasive cream for removing 
stains from aluminum cookware, grate 1 bar of 
white soap into 2 cups of hot water, then heat to 
a jelly. Add 2 V 2 oz. of household borax and re- 
cook the mixture until the jelly stage is again 
reached. Remove from heat, and beat with an 
electric mixer at low speed until cool. Blend 1 oz. 
glycerine into the mixture then 1 cup cold water. 
Beat the entire mass until fluffy. This recipe 
makes 4 pts. of polish which should be stored in 
sealed jars until used. It is most effective when 
used with very fine steel wool. 
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Two Holders for Small Boring Bars 



B ORING on the lathe with small diameter bor- 
ing bars or tools shaped from drill rod will 
be easier with either of these holding tools, con- 



Fig. 1. Swing clamp with set screw hold 
round bars in a V-groove along top or 
square tools in groove on opposite 



TOOL A 



TOOL B 



MATERIALS LIST 
A — %x%x4l/ 2 " cold rolled steel 
B — %x%x l'/ 2 " cold rolled steel 
C — %" — 1 6x%" set screw 
D — !4*%" drill rod 
Cold rolled steel %x%x4!/ 2 " 

2 Allen set screws — 20x%" 



Top photo: Close-up of Tool A with swing clamp. 

Bottom photo: Simpler Tool B showing round shank 
boring bar clamped in hole with two set screws. 

structed by J. B. Long. The swing clamp (Tool 
A) grips a round shank bar in a V-slot on one 
side of holder or reverses to hold a square tool 
in a flat groove. 

Start Tool A by milling the 90° slot along the 
entire body length with a double angle cutter or 
by cutting the slot on a shaper. Mill the slot on 
the bottom using a *4 in. end mill while work is 
clamped in lathe attachment. Follow the steps 
in Fig. 3 for machining the swing clamp. Drill 
and ream a V 4 in. hole through the swing clamp 
and bar together for a close fit with the pin. Use 
a % in. set screw through the top of the clamp 
to hold boring bars. 

Make Tool B from a chunk of cold rolled steel. 
After machining bar to dimensions shown in Fig. 
4, lay out hole location. Chuck and center the 
body in a 4- jaw chuck, and center-drill for the 
hole. Drill x %4 in. hole half way through the 
body, reverse in chuck and recenter, and drill 
through from opposite end. Drill and tap body 
for the two Allen-head set screws, Fig. 4. 

If Tool A should ride too high in your tool post 
for the boring bar to line up for deep hole boring, 
cut out a slot in the bottom edge the length of 
rocker deep enough to support bar slightly above 
ring on tool post. 



Fig. 2. Boring model engine casting with 
round boring bar clamped in easily con- 
structed holder. Tool B. 

Si 4f * 



REAM 



MILLED SLOT 



PIN 



PRILL 8 TAP I -16 



IMS' 






DRILL o 



HOLE 



SAW 8 MILL b 
TURN SLOT. ROUND 
END CORNERS 



Fig. 3. Make the swing clamp by first drilling % in. 
hole at top of slot, chuck and center piece in 4-jaw 
chuck, shape end, saw away most of material before 
milling out 3/ 8 in. slot. Drill through clamp and body 
and ream to Y 4 in. for close fit with pin. 
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Making Chucks and Drill 



alloy-held, oddly-shaped parts can be 
machined. 



O DDLY shaped or 

metal objects that cannot 
be held in a vise or 
are easily machined (Figs. 1A 
B) when partially embedded 
Cerro-Matrix, a metal alloy 
a pouring temperature range 
300-350°F. 

While the problems presented 
will differ with each job, the 
method followed in machining the 
small, delicately skirted iron cast- 
ings shown in the accompanying 
illustrations will show the basic 
procedure. First, a number of 
rings or chases of appropriate size 
were machined from steel tubing, 
then clamped to a flat steel plate 
and each casting seated on the 
plate inside one of the chases. The 
space between the chase and the 
casting was then filled with mol- 
ten Cerro-Matrix (Fig. 2), which 
may be heated in a ladle with a torch, over the 
kitchen gas range or in an oven. When cool, the 
units were then easily positioned for lathe and 
drill press operations as in Figs. 1A and B. This 
soft alloy expands slightly upon cooling and will 



Chase clamped to ildt steel plate. Casting is seated on plate inside 
chase. Heated Cerro-Matrix is then poured into space between chase 
and casting. 



therefore hold the casting securely in the chase 
for working. 

After completion of machining operations, melt 
the Cerro-Matrix out of the chase and salvage 
for re-use on similar jobs. — H. J. Gerber 
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SANDPAPER 



TAPE PICTURE 
TO STOCK 



Inlaying a Gun Stock 

B EAUTIFUL Simula ted- inlay designs on stock (as shown 
in photo above) or forearm of your favorite gun can be 
yours for little effort and cost. Taking a tip from furniture 
factory patchers who use the same method to repair flaws 
in furniture, you will need a small piece of stick shellac, 
which is available at most retail furniture stores or from 
Golden Star Polish Mfg. Co., Inc., Dept. SM, 400 E. 10th, N. 
Kansas City, Mo. Artistic ability is not necessary because just 
about any type or size design can be found in the advertise- 
ments of sports magazines. Follow the steps illustrated here 
and you will have an individualized gun to be proud of. 

—Lynn Brueback. 

STEP 1 

Start by cleaning all oil off the gun stock. Then cut out desired design, and, leav- 
ing at least / z -\n. border all around, put carbon paper and design on stock and 
tape in place. Trace around edge of picture with a hard lead pencil or a sharp 
scribe. Untape one edge to see that transfer has been made properly before 
completely removing design. 

STEP 2 

With a sharp jackknife or X-acto blade cut out design on stock to a depth of 
at least '/n in- ; if less the dark wood may show through shellac inlay. Always 
make shallow cuts and use little pressure to prevent damaging knife slips. First 
outline the pattern with the knife; then begin removing the center by slanting 
blade toward edge of design. The bottom does not have to be level as long as 
all high spots are removed. Indicate wing tips, feather, hairs or grass by a 
single cut of the knife into which the hot shellac will flow. 

STEP 3 

Heat a heavy-bodied kitchen knife over gas flame just enough to melt stick 

shellac, not burn it. Fill cut-out area with shellac until level, spreading with 

a sliding motion. Do not hold knife in one spot. Reheat knife as neces- 
sary to complete the job, always wiping it off before and after so that there 
will be no burned shellac particles to discolor the inlay. 

STEP 4 

Build the shellac filler higher than needed; then, to remove the excess easily, 
dab a little 20 wt. motor oil around the inlay. Work shellac smooth and, 

with a hot knife, roll excess shellac on the oil. As shellac will not stick on 

the oil, it can then be removed with a thin, cold knife. 

STEP 5 

Now saturate #420 wet or dry sandpaper with oil and sand the fill level with 
the surrounding surface. Keep plenty of oil on the work to retard the cutting 
of the wood but speed up the removing of the shellac. Check your progress 
often and keep the sanding local to remove evenly. When inlay design is level, 
all edge lines will be sharp and clear. Smooth out any pinholes with a 
warm knife. 



STEP 6 (not illustrated) 

The easiest way to finish the job is by French polishing. Mix two parts ot 
shellac to one part alcohol in a small bottle. Bunch a clean cloth into a small 
ball and apply some finish material to it (do not saturate) ; then add a little 
oil to keep pad from sticking on the work. Using a stroking motion, run pad 
back and forth across work, keeping it moving when touching work and when 
lifting it off. Do not stop motion at any time with pad in contact with work. 
When not using the pad, lay it on an old piece of wood; it will soften the 
finish of any furniture on which it may be placed. Finish dries almost imme- 
diately, building up a very durable and beautiful finish in three or four 
minutes. If too glossy, dull with fine steel wool. 
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Portable Drill Stand 



M ADE of scrap pieces of 3 A- 
in. stock or plywood, this 
drill stand will convert your 
portable electric drill into a sta- 
tionary, bench-mounted power 
tool (Fig. 1) for grinding tools and 
knives, wire brush cleaning of small 
metal parts or drum and disc sanding 
of hand-held pieces. 

Since the various makes and 
models of drills vary in size and 
shape, determine the dimensions of 
the stand parts directly from your 
drill. Starting with part A (Fig. 2), 



NOTCH TO FIT 
10-32 



SHAPED TO 



CUT OUT FOR 



FIT DRILL 



VENT 



C BORE FOR 



HEX NUT 



10-32 X 2- 



BOLT 



*8“ I- 
2 



SCREW 



HALF -NOTCH 
JOINT 



SUIT DRILL 



MAKING 
TEMPLATE 
: 0R PART (A) 



DRILL STAND 



lay out a cardboard pat- 
tern by drawing around 
the drill, providing a cut- 
out at the air vent and 
making the general out- 
line as in Fig. 2. Cut out 
the pattern, transfer the 
outline to 3 / 4 -in. stock, 
then jigsaw to shape. 
Chuck in a drill bit or 
long straight piece of 
rod, and with drill fitted 
into part A, check it 
with a level; if neces- 
sary, plane off the bot- 
tom of part A until the 
drill spindle is level. 
Proceed in like manner 
with the U-shaped part 
B, drilling and counter- 
boring for # 10-32 bolts 
and nuts. Leave threaded 
part of each cap screw 
extending upward as a 
stud for the wing nut. 

Notch and fit parts A 
and B together, and 
mount on a plain 
rectangular base with 
rounded corners (part 
C). Next, make part D 
of V 2 -in. plywood with a 
notch slightly larger 
than the drill handle width. Notch the top of 
part A for part D and screw the latter in place 
to secure the drill handle in a vertical position. 
Make a pattern for part E, transfer to stock and 
cut out. Drill two holes to align with those in 
part B in which the #10-32 bolts are mounted. 
Washers and wing nuts secure this part in place 
and permit easy drill removal. Finish the stand 
as desired. 

In use, fasten the stand to the bench top with 
a clamp or screws, or grip in a wood vise. — J. V. 



Removing Rusty 
Pipe Sections 

• When removing 
rusted pipe nipples, in- 
sert a piece of round 
steel snugly inside 
nipple to protect it 
against wrench pres- 
sure which may cause 
pipe to collapse, mak- 
ing removal difficult, 
spoiling a fitting or 
making re-tapping 
necessary. — S. C. 
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Press down on your "cushion" table, and slide the 
work piece under the sander. Then release the pres- 
sure, allowing the springs to press the stock upward, 
(or accurate, even sanding. Adjust your drill press 
quill to regulate the pressure. 




The vertical table eliminates uneven sanding marks 
and gouging of the work piece. Horizontal table is 
shown hinged out of the way to increase working 
space. 

P RESSING gently downward will free the 
work piece, when you are sanding with the 
resilient auxiliary table on your drill press 
(Fig. 1) . Or providing an all-around support for 
lathe sanding jobs (Fig. 2), gives you safer con- 
trol of the work. 

Both auxiliary tables help prevent stalling of 
the machine or burning the wood in one spot. 

You will also find that you get more service 
from each sanding disc, because with either 
table, every part of the abrasive surface is made 
usable. 

The Drill Press Table dimensions depend on the 
size of work you plan to handle. Figure 3 details 
an 18-in. table which would be ample for sanding 
table legs, cabinet parts and fittings not longer 
than about 2 feet. If, however, you plan to sand 
a lot of longer work, then increase the length 
proportionately. Make any fence you use about 
2 in. longer than the table to guide the work, 
and for ease in clamping. Note cutout portion 
of table (Fig. 1) for use in clamping down a 
fence. For greater accuracy, you can use a 
straight metal bar or angle for the fence. 



"Old Pro" -Designed 

Sanding Tables 

for Drill Press or Lathe 

Adding "cushioning" action 
and all-around support pre- 
vents binding and scorching 

The dowel holes in the base and table must 
be lined up accurately. Clamp the table and 
base parts together and drill the holes simul- 
taneously, with the base up on top. Use the 
depth stop on the drill press, since the holes in 
the table part have a depth of only % in. Then 
enlarge the through holes in the base with a drill 
or round file to in. Place the base on your 
drill press and drill the mounting holes to match 
diagonally opposite slots in the table casting. Note 
that the mounting brackets are made slightly 
narrower than the drill press table slots, so the 
device can be quickly removed. 

Fasten the dowels with glue and coat their 
tops with paraffin or paste wax to prevent bind- 
ing. Coat the table surface lightly with linseed oil, 
for easy action. Paint the rest of the assembly 
to match your drill press. Since the washers 
must slide freely on the dowels, you will need 
to ream or drill the standard % washers up to 
% in. 

You can use any one of the many types of Sand- 
ers available, provided the disc is true and solidly 
chucked and the paper is securely fastened. 

In sanding on the drill press, remember that 
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MATERIALS LIST 






Drill Press Sanding Table 




All dimensions in inches 


No. Pcs. 


Description 


Size 


1 


base 


34 x 13 x 18 


1 


table 


34 x 13* x 18* 


1 


hardwood fence 


!4 x 1/4 x 20* 


4 


maple or birch dowels 


34 dia. x 234 


4 


spiral compression springs medium 
tension 


1" long x |3 / 32 " I.D. 


8 


metal washers with |3 / 32 dia. hole 


V& dia. 


4 


cotter pins 


% long 


2 


carriage bolts and wing nuts 


j/4 X 2«/ 2 


2 


metal brackets 


Xe X «/ 2 X 2 


1 


small container, liquid glue 






Wood Lathe Sanding Table 


No. Pcs, 


Description 


Size 


1 


base (trim to length after 
assembly) 


34 x 12 x 15!/ 2 * 


1 


vertical table 


34 x 12 x 10 


1 


horizontal table 


34 x 8 x 12 


2 


hardwood braces 


34 x 3 x 7 


1 


hinged piece 


34 x 4Xa* x 12 


2 


maple or birch dowels 


% dia. x 4%* 


2 


hardwood guide blocks 


34 x l'/ 2 * x V /2 


lpr 


butt hinges 


I /2 x V /2 (open) 


12 


fh screws 


#9 x 134 


1 


small container, liquid glue 


Unless 


otherwise specified, all parts are cut from Douglas Fir 


plywood. 




Dimensions accompanied by an asterisk (*) are optional. 



the speed should do the work , not the pressure. 
Generally the highest speed on your machine 
will be best for fine work, although sometimes 
when cutting with heavy abrasive paper, espe- 
cially on soft stock, the action will be better at 
low speed because less heat and gumming of 
the paper occurs. 

The Lathe Sanding Table has two uses (Figs. 2 
and 4), and is shown mounted on a 6-in. (12-in. 
swing) lathe. If the spindle of your lathe is not 
6 in. above the bed, alter the dimensions of the 
hinged part and the dowels, so that the working 
surface of the table is % in. below the spindle 
axis (Fig. 5). The hole 
for the sander is cut to 
clear the sanding disc 
that you use. 

Cut the base from a 
piece of %-in. plywood, 
and make it about 18 in. 
long — it will be trimmed 
later. Depending upon 
the make of your lathe, 
you may need to alter 
the lS^-in. dimension to 
suit the overhang of the 
sander from the head- 
stock. Saw the cut-out 
shown in Fig. 5, to ac- 
commodate the head- 
stock of your lathe, and 
cut the anchor slot in 
the base to fit the lathe 
clamp plate (Fig. 2) 
which ordinarily holds 
your lathe tool support. 

Make the table from the 
same %-in. plywood 




Always edge-sand on the near side of the abrasive 
disc. If your chuck has a tapered shank, lor safety, 
be sure it is anchored firmly in the lathe spindle. 



stock and saw an accurate slot to fit the miter 
gage from your table saw, or bandsaw. Attach 
the vertical table and braces to the base with 
screws and glue. The guide blocks must fit the 
ways of the lathe accurately, and be mounted 
so the table will be exactly at right angle to the 
axis of the spindle. Locate the center for the 
circular hole in the vertical table by using a nail 
held in the lathe chuck. Then cut out the hole 
to fit your sanding disc. 

After completing the base and vertical table 
assembly, bolt it on the lathe with its cutout 
portion around the headstock (Fig. 4). Place the 
horizontal table on the base, and mark its out- 
side edge on the end, as a guide to saw off the 
surplus material. Attach the table unit with butt 
hinges. Coat all working surfaces with linseed 
oil to reduce friction, and paint the rest so that 
it will match the prevailing color scheme of your 
lathe. — Frank Hegemeyer. 
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Squaring the end of a board with the side by taking a trim cut across the end. 
Since the saw instead of the work piece is moved, long unwieldy boards can be 
handled with ease and quickly cut to size. 

Radial-Arm Saw Savvy 

How to make crosscut, rip, miter and bevel cuts; use 
a dado head for rabbeting; make lap and finger 
joints, mortise and tenon joints; and groove for 
splines. Table for determining angle of compound 
miters Making and using a taper-cutting jig 



By EDWIN M. LOVE 



workshop. Any type of 
saw blade suitable for 
use with a table saw can 
be used on a radial 
saw, and the setup and 
changeover for straight 
to bevel cutting or cross- 
cut to rip sawing can 
be made in minutes. 

Crosscutting. Lock the 
motor and yoke so that 
the saw arbor is hori- 
zontal and parallel with 
the fence on the saw ta- 
ble (Fig. 2A) . Check the 
radial arm to make cer- 
tain its indicator is on 
the zero mark on the 
column quadrant scale. 
Then lock the arm latch 
and clamp. Adjust the 
elevating handle so the 
saw teeth just graze the 
table top. 

To trim and square 
the end of a board, first 
brush away sawdust that 
might prevent even con- 
tact with the fence, and 
lay the board on the ta- 
ble with the end to be 
cut at the left. Then 
slide it endwise to align 
the cutting mark with 
the blade teeth set to the 
right. If the board is 
long, support the pro- 
jecting end on a bench 
or other prop, or clamp 
it to the table. Turn on 
the saw and pull the saw 
carriage across the board 
with your left hand 



F; 



“OR several years 
' now lumber yards 
and housing develop- 
ment contractors have 
used radial-arm saws in- 
stead of bench or table- 
type circular saws to saw 
lumber to required sizes 
because it can be done 
faster on the radial saw 
and therefore reduces 
the number of man 
hours spent on a job. 

The same speed and 
ease of handling large 
unwieldy pieces of lum- 
ber applies when the 
smaller, scaled-down 
version of the industrial 
radial-arm saw (Fig. 1) 
is used in the home 
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To make a miter cut across the face of a board, the 
radial arm is swung to the right or left and locked 
in place at the desired angle. 



while your right hand holds the board against the 
fence and table (Fig. 1). Actually, either your 
right or left hand may be used to pull the saw 
carriage while your other hand holds the work. 
Since the carriage travel or feed is away from the 
tooth movement, little pull is needed. 

When cutting each end of a board to length, 
keep the same edge against the fence for both 
cuts so that each end will be cut 
square to one edge and parallel to 
one another. With a little practice 
the length mark can be aligned with 
the side of the blade as it runs, locat- 
ing the kerf in the waste. If the cut is 
to be smoothed, make a little allow- 
ance by cutting the board about %2 
in. long. This is unnecessary if a 
planer blade is used. 

Boards thin enough to clear the 
underside of the motor can be cut 
in one pass; thicker ones require two 
cuts, the first a little more than half- 
way through, the second after the 
board is turned over with the first 
cut aligned with the blade. Unless 
it is certain that the edges are paral- 
lel, turn the piece end-for-end to 
bring the same edge to the fence. 

For cutting several pieces to the 
same length, make a pencil mark on 
the fence as in Fig. 2B, and bring 
the squared end to it each time a 
pass is made with the saw. Make al- 
lowance for the width of the saw 
kerf and end smoothing. Instead of a 



pencil mark, a block may be clamped to the table 
(Fig. 2C) to butt the end of the board against, 
making positioning automatic. While this can be 
placed at either end of the table, or on an exten- 
sion, it is usually handier if clamped at the right 
so that the saw can be pulled with your right 
hand and the work slide along the fence with 
your left hand. 

Mitering and beveling. To miter or crosscut 
a board at an angle as in Fig. 3, swing the radial 
arm to the right or left, depending on the direc- 
tion of cut, and lock in place. If the cut is other 
than a miter of 45°, and great accuracy is re- 
quired, make test cuts in waste stock and read- 
just if necessary. When cutting to length, as in 
squaring, allow for width of saw kerf and 
smoothing. 




Making accurate tapered cuts is simplified when 
this adjustable tapering jig is used to guide fhe 
stock and hold it parallel with the saw fence. 
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After making the first cut of the rabbet with the 
blade in the horizontal position, the saw is set in 
the normal ripping position as shown to make fbe 
second cut of the rabbet. 

Bevel cuts through the thickness of the stock, 
are made as in square crosscutting except that 
the motor is tilted to the angle (Fig. 2D). At 45° 
the bevel latch (Fig. 4C) seats in a socket and 
sets the angle automatically. For bevel cuts other 
than 45°, tilt the motor to the required angle 
according to the bevel scale and lock with bevel 
clamp . If the work extends to the right, the 
angle is undercut; if to the left, it slopes back 
from the table. 

When using square stop blocks for gaging 
length, hold the knife edge of the miter lightly 
against the stop, as the thin wood is easily 
crushed. A mitered stop clamped with the long 
side on the table (Fig. 2E) prevents crushing, 
but take care that the piece rests firmly on the 
table. If the stop is turned over (Fig. 2F), the 
miter fits under the stop overhang. Be sure no 
sawdust lodges there, holding the work away 
from the stop. 

Ripping. Turn the motor at right angles to 
crosscutting position. For narrow strips set the 



blade toward the fence as in Fig. 5 by raising the 
arm to clear the teeth and pulling the motor far 
enough forward to give room for swiveling it. 
Move the carriage along the arm and lock it 
where the tooth set of the blade is as far from 
the fence as the width of the piece to be ripped, 
plus allowance for jointing (Fig. 4A). Lower 
the motor to make tooth contact with the table. 
This is the “in-rip” position. 

Adjust the guard by rocking the forward end 
down close to the board, and lower the anti- 
kickback claws (Fig. 4B) until they incline in 
the direction of feed, which is against blade rota- 
tion. If the saw should bind these claws seize 
the board and prevent it from being thrown out 
from under the saw blade. Rip by sliding the 
board on the table against the fence, using push 
sticks on small work to protect your fingers 
(Fig. 4C) . 

When a wide board is being ripped, turn the 
motor so the blade end is toward the outer edge 



The width of the cut made by a dado head can be 
adjusted to fine limits by inserting paper washers 
between the cutters. 
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of the table, in the “out-rip” position. Feed the 
work into the saw from left to right. To bevel rip, 
raise the saw, tilt the motor as for beveling across 
the grain, lower until the teeth graze the table, 
and rip as before. 

Taper ripping. Provision must be made to 
feed the board at the desired angle. One method 
is to clamp a straightedge to the under side of 
the work, inclining it at the angle of cut. This, 
sliding against the outer edge of the table, steers 
the board on the right course. For shorter stock 
a notched stick to hold one end of the board out 
of parallel with the fence is used as in Fig. 4D. 
If both edges are to be ripped, provide a double 
notch, using the shallower for the first cut, the 
other for the second. An adjustable tapering jig 
(Fig. 4E), having two legs hinged at one end, is 
a useful shop accessory that can be set for any 
taper, the amount of spread being measured 10 
in. from the pivot. This represents “rise and run” 
measurements, which can be read from Table A 
if the angle of slope in degrees is given in plans. 
In use, hold work against stop on one leg of jig 
and slide other leg along saw table fence as in 
Fig. 5. 

Rabbeting by sawing is one of the cleanest 
methods of forming the edges of lip doors and 
drawers, as well as for recessing the back edges 




0 5 10 15 20 25 30 35 40 45 50 

ANGLE IN DEGREES 



When the amount of taper is given in degrees, it is 

convenient to change it to terms of "rise and run," 

which can then be read from this table as so many 
inches rise of the angle in a base length of 10 in. For 
instance, if the desired angle is 30°, follow the vertical 
line above 30° to the curve and read along the hori- 
zontal line, noted as 53^ in. at the left and right mar- 

gins. If the intersection falls between horizontal lines, 
estimate the fraction of an inch. Measure 10 in. along 
one leg of the tapering jig from the center of the hinge 
pin, and 5% in. square cut, inside to inside measure- 
ment, to locate the other leg. 




The depth of a dado cut is controlled by raising 
the radial arm so that the saw tips clear the table 



a measured amount. 




of cabinet ends and tops to receive the backs. 
For this operation turn the motor to the vertical 
position (Fig. 7A) . When end rabbeting, the 
guard is at the left; for ripping, at the back. Since 
the saw guard will not allow the blade to be low- 
ered close enough to the table top, lay a sheet of 
plywood on the table to elevate the work. The 
fence must be high enough to rise above this 
auxiliary plywood table. The depth of the rabbet, 
it must be remembered, is determined by the 
underside of the blade, and the downward set of 
the teeth. Locate the end of the piece with a 
pencil mark on the fence or a stop made from a 
thin strip of wood clamped or tacked to the table 
as in Fig. 7A. 

When the bottom of the rabbet is cut, remove 
waste material by making several cuts or passes, 
raising the motor one turn of the column screw 
to a pass, or swing the motor to the horizontal 
position and cut the shoulder as in crosscutting 
(Fig. 7B). For ripping, the guard can be removed 
and the blade projected through a self-cut slit 
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CORNER LAP 

MORTISE 

[□A t£KSn 

LAP JOINT AND TENONS 



SHOULDER 



CUTTING RABBET OR 



TENON FROM SIDE 



To cut a groove in a beveled edge to take a spline, 
tilt the motor so the dado head is at right angles 
to the beveled edge. Use two push sticks to guide 
small pieces of stock so your hands will be in the 
clear. 



in the fence (Fig. 7C), which provides continu- 
ous guiding surface for the edge of the board 
(Fig. 7D) ; or the fence can be low enough to 
pass the blade above it (Fig. 7E) . Cut the waste 
in a normal ripping operation (Fig. 6), shifting 
the push stick to the strip being severed near 
the end of the cut to keep it from being thrown. 

The rabbet can be tilted by tilting the motor 
as in Fig. 7F, the shoulder being square with the 
bottom, or square with the face of the work, 
according to the motor setting. 

Dadoing and grooving have numerous appli- 
cations in cabinet work. In all cases the setup 
is the same as for sawing, except that the teeth 
of the blades are above the table. Most dado 
heads are adjustable up to 13 /iq in. in width, 
small fractional widths for fitting being obtained 
by inserting paper washers in the assembly as 
in Fig. 8. When crosscutting dadoes, either square 
with the edge or at a slant, locate the cut by 
bringing the pencil mark on the edge of the 
side of the dado cut into the fence, as in Fig. 9, 
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SLOPE OF SIDE - DEGREES 



Settings for motortilt are read from curves rising 
to the left, and for arm swing from curves rising to 
the right, for hopper cuts of boxes with sides sloping 
outward. For example, if a four-sided box having 
sides sloping 20° is wanted, read degrees of slope at 
the bottom, follow the vertical line to the upper curve 
to the left, where the intersection indicates 43.4°, the 
tilt of the motor for the thickness angle. Reading from 
the upper curve to the right, a setting of 19.5° is 
given for the arm, the cut across the face of the 
board. Angle settings for a six-sided or eight-sided 
box may be found from their curves in the same way. 

or by aligning it with the blade. 

Stopped rabbets or dadoes are made by clamp- 
ing a block to the arm where the carriage will 
strike it, or by placing the block inside against 
the track to contact the carriage as in Fig. 10A. 
Stopped grooves are made by clamping a stop 
block to the fence, table, or an extension clamped 
to the table, which the end of the board strikes 
when the groove is long enough. If a dado is 
stopped at both ends, clamp the saw carriage 
and lower the running saw into the work, count- 
ing the turns and fractions after contacting the 
work to regulate the depth. Then release the 
carriage clamp and draw the saw forward until 
the carriage strikes the arm stop block (Fig. 

IOA) . In grooving, use a kick-back stop (Fig. 

IOB) . Lower the saw into the cut, and then feed 
forward to another stop block at the other end 
of the table. Make repeat dadoes of even spac- 
ing by fastening a pin or a block on the fence 
to engage dado ends as they are cut (Fig. IOC). 

While dadoing and grooving is easily done 
on the upper side of a board, where the opera- 
tion is in full view, the groove will be of uni- 
form depth only if the board is of uniform 
thickness, and flat. If the board tapers in thick- 
ness or length, and depth is critical, block up 
the thin edge or end. 

Lap joints and tenons. These joints, pictured 
in Fig. 11A, are simply an extension of the 
rabbeting operation shown in Figs. 7 A and B. 
Rabbets and tenons can also be cut with the motor 
in the cross-cutting position (Fig. 11B). The 
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shoulders come out clean-cut, but the cheeks 
of the tenons and bottoms of the rabbets are 
slightly uneven because of minute diameter dif- 
ferences in the dado cutters. This method has 
one advantage, however, and that is that you 
can cut rabbets or tenons of any length. Make 
the shoulder cut first, then remove waste with 
overlapping cuts progressing toward the end of 
the work piece. Sawing tenons from both face 
sides of the work centers the tenons perfectly 
if the board is straight, or clamped down straight. 
Tenon thickness, however, will vary with board 
thickness unless adjustments are made in the 
setting. 

Grooving for splines. Grooves cut in mitered 
ends for inserted splines are made by setting 
the motor vertical (Fig. 13 A) and using a dado 
head, usually 14 in. in thickness. By tilting the 
motor to cut at right angles with the face of 
a miter or beveled edge (Fig. 12) the work can 
be grooved for a spline. 

Compound miters. Miters cut diagonally across 
the face of a board, or along a taper are called 
hopper joints, and are useful for mitering wide 
picture frames, making boxes with sloping sides, 
and cutting jack rafters for roof framing. In 
method of cutting, they differ from ordinary saw- 
ing only in tilting the motor to give a beveled 
effect, but the setting involves complications in 
determining the desired angle. On a square 
box having vertical sides the corners are mitered 
at 45°. But, if the sides slope outward at the 
top the angle of the mitered corners is greater 
than 45° depending upon the angle of slope. A 
six or eight-sided box also has miters that vary 
from the base angle. The angles at which to set 
the saw for hopper cuts are given in Table B. 
Ripped miters can be dressed smooth with a 
shaper head having square edges. 



Finger joints. These joints provide a large 
gluing area which makes the joint very strong. 
Clamp the four sides of the box together with 
ends and edges in alignment as in Fig. 13B, 
and cut a series of slots with a Vs-m. saw blade, 
such as a dado, saw, to the depth of the wood 
thickness, or a little more to allow for dressing 
flush after assembly. Use two blades for ^4-in. 
fingers. Cuts are spaced with two or four turns 
of the column screw, which lifts the blade V* in. 
or V 2 in. Align the mortises of the other ends 
with the tenons on the first ends so that the 
corners will go together with the edges even. 

Mortising. Mortises for stub tenons can be 
made by sliding the edge of the piece against 
the horizontal dado head, using an anti-kickback 
stop to keep it from being thrown, a good pro- 
duction dodge if the stile is grooved for a panel. 
Make blind spline mortises in a mitered end by 
pushing the end into the saw along a mitered 
piece clamped on for a guide. 

Washer Polishes Rotating Shaft 

• When setting up any kind of machinery in- 
volving horizontal shafting, always slip a large 
leather washer onto each such section of rotating 
shaft between any two bearings. The spinning 
shaft will spin the leather washer, and the washer 
in turn will “shuttle” back and forth along the 
length of the shaft between bearings, keeping it 
rust-free and shining. The hole in the washer 
should be much larger than the diameter of the 
shaft, but need meet no specific dimensions. For 
shafting already installed, split the washer to 
install. — Andrew Vena. 

Rest-less Dowel Turning 

• To turn dowel rods to be cut into fine mold- 
ings, without a center rest, make a metal guard 
to slip on the chisel, with two prongs bent up to 
ride on top of the rod. Place one hand, with a 
bit of sandpaper, over the work. You can turn 
the entire rod without chattering. Molding plane 
bits make good cutters. Shape them to make 
the style molding you want. Rip the completed 
stick into flat molding quarter round or three- 
quarter round. Try it. I have made many hun- 
dreds of feet of molding this way. — U. S. Moore. 

Drill Chuck Cushion 

• When drilling a 
number of holes in 
polished metal, pre- 
vent the drill chuck 
from slamming 
against it when the 
drill breaks through 
and marring the 
metal, by slipping a 
rubber faucet washer 
over the bit. Slide it up against the chuck. If 
necessary, enlarge the washer hole for larger bits. 
—Victor H. Lamoy. 
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SHOP KINKS 



Sander Sharpens Tools 

• If you have a 
smooth-running elec- 
tric sander with for- 
ward and back mo- 
tion, you can use it 
as a tool sharpener to 
put an edge on every- 
thing from a pocket 
knife to a small ax. 
Use a pair of small C- 
clamps to attach an oil-stone to the face plate 
of the sander, then clamp sander in a soft- jawed 
vise. Speed of cut depends, of course, upon 
coarseness of stone used. The sander should not 
have too violent an action or you will have trou- 
ble in holding the tool against the stone properly. 
— G. M. Brooke. 

Assembling Mitered Joints 

• A mitered joint 
is difficult to as- 
semble without 
some means of 
holding the two 
pieces of stock. 

The fastest, easiest 
way to do this is 
to cut one edge of 
two scrap blocks 
at a 45° angle and 
tack-nail them to 
the project on 
either side of the 
joint. A clamp will 
then draw the 
parts tightly to- 
gether and hold 
them firmly until the glue dries. — R. J. DeC. 

Leather Clamp Pad 

• When clamping freshly-glued furniture with a 
bar or pipe clamp, use two leather pads to protect 
the wood from becoming marred. Cut the pads 
from an old boot or other scrap leather in the 
shape of the metal jaws of the clamp. A hole and 
slit in one end of each pad will enable you to 
slide it over the pipe for convenient positioning. 







Stop Radial Saw Climbing 

• The tendency of a radial saw to “climb” the 
stock when making a deep, wide cut is safely and 
easily overcome in the following manner. Pull 



the motor head out to the front end of the arm, 
put the stock in position and push the blades 
through instead of pulling them. Since the blades 
are removing the stock ahead of them they can’t 
possibly climb. As always, cuts are smoother 
when you cut slowly — let the teeth cut, don’t 
force. — R. J. DeCristoforo. 



Cans Hold Rolled Blueprints 

• Small fruit-juice 
cans with bottoms 
and tops removed 
make excellent “nap- 
kin rings” into which 
rolled blueprints may 
be inserted for stor- 
age or carrying. At- 
tach identification la- 
bel to cans for easy 
reference. — G. E. 

Hendrickson. 

Wax Paper Cleans Tool Tables 

• Rub ordinary wax paper briskly over your 
shop tool-tables. The tables will pick up paraffin 
from the paper, and thus the protection and lu- 
brication it provides. — R. J. DeCristoforo. 
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eorf/mn -< style 



By EDWIN M. LOVE 



Fastening retaining segments to underside of revolving book shelf. 



B UILT of mahogany or walnut, this handsome little table 
will hold your favorite books conveniently at hand on 
a turntable beside your easy chair. You’ll also find this 
project to be an excellent review of basic power-tool wood- 
working processes. 

To save time during construction we have grouped the 
work to keep power-tool setup changes to a minimum. Start 
by cutting the triangular top and shelf pieces (Fig. 2A), by 
turning the board over for each successive miter cut as in 
Fig. 3. A sharp planer blade will make the cuts smooth 
enough so that truing will not be necessary to fit the pairs 
of blocks together for gluing. Next rip the jigsawed panels 
and partitions to size (Fig. 2C), running the grain crosswise 
of the panels to match that of the partitions in order to 
equalize shrinkage. Rabbet the join- 
ing ends of the panels and dado both - ■■ 
sides of the continuous partition as 
in Fig. 2C. 

Before removing the blade, pre- 
pare the column for turning by 
squaring it. Rest it on the table 
against the saw fence, set the blade 
horizontally, and adjust it for height. 

The setup is similar to that in Fig. 

5. Rip the four sides of one square 
end. Then turn the piece end for 
end, reset the blade height, and saw 
other end square, 
overcome the tendency of top 
and shelf boards to shrink across the 
grain, which would open the joints 
at the centers of the assemblies, 



Shelf holds 16 to 20 books and top 
which serves as a small chairside table 1 
stands 26 in. from floor. 



MATERIALS LIST— REVOLVING BOOK STAND 
All dimensions in inches 



No. 


Size and Description 


Use 


2 pcs. 


% x S x 45 African mahogany 


top & shelf triangles, retainers 


1 pc. 


1 x 4 x 21 African mahogany 


legs and brackets 


1 pc. 


3 x 3 x 12% African mahogany 


column 


4 pcs. 


*/ 2 x 8% x 7*4 African mahogany 


pierced panels 


2 pcs. 


Zz x 8*/ 2 x 6 |3 /| 6 African mahogany 


short partitions 


1 pc. 


Vz x 8i/a x 13% African mahogany 


long partition 


1 pc. 


%. x 8 x 8 fir 5-ply 


turntable 


S pcs. 


J/ 4 x 27/ 16 x 9 fir 3-ply 


splines 


1 pc. 


% x 3% hardwood dowel 


pivot 


16 pcs. 


s /i6 x % hardwood dowel 


partition pins 


12 pcs. 


Z 2 x I /2 hardwood dowel 


bracket & leg dowels 


4 pcs. 


1%-in, flathead wood screws 


hold turntable 


8 pcs. 


1 / 4 - in. flathead wood screws 


retaining segments 
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groove the joint edges to receive 
wide splines (Fig. 2B). These are 
cut across the grain of y 4 -in. ply- 
wood, and have the outer ends curved 
to fit the curved ends of the grooves. 

Replace the regular fence with a 
couple of pieces of 1-in. pine notched 
to lap over the blades beneath the 
motor end, to guard the blades and 
narrow the gap. Clamp a kickback 
block to the table where it will swing 
the work into the saw with the 
groove starting 1% in. from an outer 
edge. This distance is important, be- 
cause if it is less, the spline may be 
exposed when the edge is molded. 

Groove the corresponding edges of 
all pieces, then shift the stop block 
left so it stops the grooves in the 
other edges 1% in. from the tips. 

After fitting the triangles in pairs, assemble 
them dry with clamps to make a final check. 
Using a slow-drying glue such as Weldwood , 
apply it to the mitered edges to be joined, to 
seal the pores, let set for a minute or two, and 
wipe off. Coat one groove and half a spline, and 
press in the spline. Coat the other groove, the 
rest of the spline, and the meeting edges, and 
force the triangles together. Join the other pair 
the same way, put the dry edges together, and 
clamp as in Fig. 2A. Align the inner corners 
of the glued joints, wipe off squeezed-out glue 
with a damp cloth, and set aside to dry. Then 



triangular sections for top and shelf. Waste end of stock 
is clamped to table top. 

joint the unglued edges, fitting them together 
with glue. Be sure to align the joints already 
glued, so that the two diagonals will show as 
straight lines in the finished piece. 

Prepare paper patterns for jigsawed work by 
sketching them with the aid of squares drawn 
on paper for the book panels (Fig. 2A), legs and 
brackets (Fig. 4). Make a complete panel pat- 
tern by tracing the quarter section drawing from 
one side and the other, using center lines to 
align the quarters. Then transfer the completed 
pattern to the wooden panel pieces with carbon 
paper. Bore entry holes in the panel cutouts 




Mitering 
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and jigsaw to shape. With a little 
more labor the panels can be carved 
to give the straps an interlacing pat- 
tern that enhances the appearance. 
Chisel down the bands as they ap- 
proach those passing over (Sec A- A 
Fig. 2C), cutting to a depth of about 
Vig in. at the intersections. Smooth 
with files and sandpaper, and rub 
a fine file over the arrises to break 
them. 

Surface the top and shelf and lo- 
cate the corners by measuring out 
10% in. from the center where the 
joints intersect. Draw boundary lines 
from these points, saw close to them, 
and joint straight, being careful to 
keep the top square, with the corners 
on the joint lines. Suggestions for 
edge molding are shown in Fig. 2 D. 
These are cut with a molding head. 
The same type can be used both for 
shelf and top if preferred. 

After sawing the legs and brack- 



turimtable 



RETAINER SEGMENTS 



PIVOT ~ OIA. 



CUTTING 

LAYOUTS 



BRACKET 



COLUMN- 



1X4X10- 



STAND ASSEMBLY 



swastika-fashion (Fig. 2C) between 
the top and shelf, using %e-in. dowel 
pins to secure them. Bore the dowel 
holes and glue the jigsawed panels 
to their partitions, applying clamps 
both ways to force the rabbeted 
joints together. When dry, break the 
joint arrises with sandpaper. As- 
semble the partition pieces dry and 
check measurements to see that they 
are the same, then glue together. 

To locate the dowel holes in the 
top, lay it upside down on a padded 



Machine sanding squared ends of column to exact dimensions. 









If"*- 




t 



ets to shape, the setup shown in Fig. 6A is 
useful for shaping the edges of the legs and 
brackets. If cove cutters are not available they 
can be ground from grooving knives merely by 
removing the corners. The guide is made semi- 
circular, matching the curve of the cutters at 
the edge-line of the work, and is nailed to the 
auxiliary table. The guard blocks hug the mold- 
ing head and are placed only far enough back 
to allow the cutters to work into the hollows. 
When one outer cove is cut in a leg or bracket, 
turn the piece over and cut the other. Then 
adjust the height to center the cutter on the 
pieces for finishing the molding. 

Assemble the jigsawed panels and partitions 



bench and then position the partition 
assembly, also upside down, on it, clamping 
lightly. 

Mark the top from center marks brought out 
from the dowel holes on the faces of the panels. 
Scribe the lines on the underside of the top, 
along the panels and partitions, and mark an 
identifying “X” on one partition and the top 
so that it will be returned to the same place. 
Measure in from the lines to locate the dowel 
centers, making allowance for any offset of the 
lines. Bore the dowel holes fio in. deep. In 
the same way locate dowel holes in the shelf. 
Glue the dowels into the panels and try the 
assembly together. Make any corrections and 
then glue the assembly together. 
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STOP 

BLOCK 



MOLDING 



AUX. 



TABLE 



GUARD 



AUX. TABLE B BORING LEGS FOR I 

Mount a sanding disc as in Fig. 5 and smooth 
the squares on the column ends to dimensions 
given in Fig. 4. Then turn the sanding disc to 
the vertical position and true up the leg and 
bracket ends that butt against the column. Also 
true the turntable and outer edges of the retain- 
ing ring segments. Smooth the rest with a sand- 
ing drum. The turntable and retainers can be 
turned by screwing them to backing discs and a 
lathe faceplate. Be sure to rabbet the retaining 
ring Yi g in. larger in radius than the turntable, 
and give Yi 6 in. clearance on the flange faces. 

Set up for boring dowel holes in the legs and 
brackets by jigsawing cradle blocks for them 
to nest in. Then clamp the blocks to the saw 
table as in Fig. 6B. Bore one hole in each of 
a set, then shift for the next hole. Fig. 6C 
shows the setup for boring the turning squares. 
Block up the column to a convenient height, set 
a stop block to locate a hole, and bore one in 
each face of a square. Then change the stop 
block and bore the other hole. Only one hole 
is required for the brackets. 

After turning the column to dimensions shown 
in Fig. 4, draw-file the squares with a mill file 
(Fig. 6D) to remove sanding-disc scratches and 



CLAMPING LEGS 



then hand sand smooth. Before gluing on legs 
and brackets, glue the dowels into the column 
and dry fit the legs and brackets. The dowels 
should have enough looseness to permit easy 
pushing together with your hands. White plastic 
glue, such as Presto-Set, applied both to dowels 
and holes, is useful here, as the joints can be 
unclamped in half an hour. Use the boring cra- 
dles as clamping bases (Fig. 6E). 

Pivot the bookcase with a %-in. hardwood 
dowel glued into a V 2 -in. deep hole centered on 
the underside of the shelf. The dowel passes 
through the turntable, which is screwed to the 
stand brackets, and into a center hole in the 
column. The hole in the column must be large 
enough to permit free turning. Rub the dowel 
and the turntable hole with wax. Screw the re- 
tainer segments to the shelf underside (Fig. 1). 

Sand the book stand thoroughly, finishing with 
#6-0 garnet paper. Small bruises can be raised 
by covering the dent with a wet cloth and laying 
the tip of a soldering iron or flatiron over it 
until it steams. Remove all visible glue, and 
go over the piece with a damp cloth to raise 
the grain, smoothing lightly with #6-0 garnet 
paper afterward. 



FENCE 



D DRAWFILING COLUMN SQUARE 



Phillips Screw Marking 




• Paint an “X” on the 
end of your Phillips 
screw driver handle as 
shown. Then you can 
keep it in the drilled- 
block rack over your 
bench along with your 
other screw drivers 
and such-handled tools 
and find it instantly 
when you need it, 
without the usual false 
grab or two. — F. A. J. 



Readymade Cabinet Legs 

• Small turned legs 
suitable for cabinets 
and other small proj- 
ects are available 
read y-m a d e , and 
ready-finished in wal- 
nut, mahogany and 
off-white at any hard- 
ware store for pennies. They are simply the 
small round brackets used for the ends of 
wood closet or curtain poles. Screw into 
place through center hole. A whittled plug 
can fill in open end of “leg.” 
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Fixture Makes Compound-Angle 



TABLE A 
8" ’BLADE 

Having l/ 2 in. depth of cut above fixture base 





Allowable 


Distance of 


Angle of 


width of stock 


tilt unit 


tilt 


( in inches) 


from fence 


5° 


4% 


4/4 


10° 


4'/a 


3/ 2 


15° 


2% 


2/4 


20° 


2/ 4 


1% 


25° 


IVa 


1/4 


30° 


1% 


1 


35° 


V/2 


l3 /l6 


40° 


1716 


"/l4 


45° 


1% 


Vl6 




10" BLADE 






Having 2/ z in. depth of cut above 


fixture base 


5° 


4% 


4/4 


10° 


5«/s 


4/ 4 


15° 


63/4 


4/4 


20° 


5/8 


2' 5 /|6 


25° 


4/4 


2'/, 6 


30° 


3% 


1/2 


35° 


3/4 


1/8 


40° 


3 


,3 /l6 


45° 


2% 


Vi 6 



The allowable width dimensions applies to frame stock having an 
overall thickness of % in. Thinner stock than this permits an in- 
crease in the allowable width and decreases where the stock exceeds 
the %-in. thickness. Depth of cuts greater than indicated for the 
above blades also increases the allowable width of frame stock which 
can be used. 



After setting the adjustable tilt support to hold the frame stock at the desired 
angle on one side of the fixture, set the tilt support on the other side of the saw 
blade so that both pointer settings on the scales read the same. 



Mating compound-angle cuts are made on adjacent pieces 
of frame stock by using fixture supports at the right of 
the saw blade for one piece and supports at the left 
for the other. 

adjustable tilt support unit (Fig. 2). Table A 
lists tilt support settings for various stock thick- 
nesses and widths for use with 8 and 10 in. cir- 
cular saws. 

Making The Fixture. Following the dimensions 
given in the Materials List, cut the fixture base 
and table slot bars to size. Since the slot bars 
must slide smoothly in the slots on your table 
saw, check the dimen- 
sions given for the slot 
bars we used to make 
certain they will fit your 
saw table. Assemble by 
placing the slot bars in 
the saw table slots and 
center the fixture base 
over the lowered saw 
blade and on top of the 
slot bars. Use glue and 
brads to fasten slot bars 
to underside of fixture 
base. Then raise the saw 
blade and cut the fixture 
base to within 6 in. of 
the rear side as in Fig. 3. 

Make the three fences 
(Fig. 3A, B and C) and 
bore the pivot holes and 
% x %-in. slots in them. 
To locate the fences, bore 
the pivot holes in the 



T HIS circular saw attachment frees you of the 
trouble of figuring out the angle of blade tilt 
and miter gage setting. 

These are problems you encounter when saw- 
ing a desired compound-angle cut for picture 
frame or shadow box stock. 

To cut a compound miter, first place the molded 
frame stock against the 45° fence, tilt the stock 
at the desired angle as in Fig. 1 and make the 
cut with the saw blade in the vertical position 
by sliding the fixture across the saw table. The 
stock is held at the desired angle of tilt by the 



Cutting Easy 
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fixture base at the di- 
mensioned points (Fig. 
3) and mount the fences 
at a 45° angle in relation 
to the saw blade. Also 
mark the hole locations 
for the slots. Counter- 
bore all holes on the un- 
derside of the fixture 
base for recessing the 
bolt heads. 

After cutting the slots 
in the arms of the tilt 
support units (Fig. 3), 
attach the cross-pieces to 
the arms with glue and 
nails. Be sure the nails 
are set back far enough 
(Fig. 3E) to clear the 
saw blade when cutting 
the 45° bevel on the 
front ends of the units. 
To locate the holes in 
the base for the units, 
place the beveled edge 
against the fence as 
shown to the left in Fig. 
3, and mark the location 
at the far end of the 
slots. 

To accurately position 
the tilt support units, 




MATERIALS LIST— COM POU ND ANGLE CUTTING FIXTURE 



(all dimensions in inches) 
No. Req’d Description 

1 '/ 2 x 24 x 24 douglas fir plywood 

2 % x % x 24 hardwood 

2 % x l'A x 15 hardwood 

1 % x 1|4 x 12 hardwood 

4 % x V /4 x 7% hardwood 

2 % x 2 x 7J/ 2 hardwood 

10 1/4X 1/2 carriage bolts, with wing 

nuts & washers 

2 % x % x 24 gage sheet metal 

6 #4 x % rh screws 

2 6 in. metal or plastic scale, gradua- 

tion to read from left to right 



Use 

fixture base 
table slot bars 
fences 
fence 

slotted arms 
crosspieces 

lock bolts 
pointers 

pointer fasteners 
scales 




Check the accuracy of the A and B fence positions by 
holding test-cut pieces against a metal square and noting 
the gap (if any) at the ends of the 45° saw-cut edges. 




drill two %-in. holes in the 6 in. scales and fasten 
them to the base as in Fig. 3 with #4x% rh 
screws. Make two sheet-metal pointers as in Fig. 
3D and fasten them to the sides of the tilt units 
and use as pointers to indicate the position of tilt 
units in respect to the A and B fences. 

To adjust the A and B fences to make true 45° 
cuts, take two 2Vz x 12-in. scrap boards and cut 
the ends at a 45° angle using the A fence. Then 
check the cut ends with a 2-ft. square as in Fig. 
4. Discrepancies can be corrected by loosening 
the bolt at the slotted end of the fence and chang- 
ing the angle of the fence as necessary. Repeat 
the procedure until a perfect fit at the cut ends 
of the scrap pieces is obtained. Adjust fence B 
as you did fence A. Fence C, which is used as a 
general cut-off fence, is set at a 90° angle with 
the blade. 

Coat the entire unit with linseed oil to reduce 
warping and apply paraffin to the table slot bars 
to ease the sliding action of the fixture as you 
push it across the circular saw table. Remember 
to slide the fixture back clear of the saw blade 
when removing it.— Frank Hegemeyer. 
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The Know-How of 
Correct Clamping 

How to pick the right clamp for gluing 
butt, lap, or miter joints, locking pieces to- 
gether for grooving or shaping, edge- 
gluing and veneering. Rapid one-hand 
clamping. How to figure clamping pres- 
sures and correct spacing 

By EDWIN M. LOVE 



Holding tubing in floating vise, for 
cutting with carborundum disc. 
Block against screw gives rigidity 
to partly-cut tube. Float-Lock Mity 
Vise (AMF Tool Corp., 261 Madison 
Ave., New York 16) bears against 
miter-gage extension. This cutting 
should be done with a guard in 
place, though it is not shown here 
for purposes of photo clarity. 



F EW households would hang together very well 
or very long, if it weren’t for clamps. 
Whether your problem is one of repairing 
that wobbly chair (Fig. 1), building or repairing 
a picture frame (Fig. 2), or holding some work 
which you want to cut with a power tool (Fig. 
3), you’ll need clamps. And it will pay you to 
know how the home workshop “old pros” use 
different clamps for different jobs, and how they 
make do with the clamps they have, when they 
can’t afford to buy special clamps designed for 
special jobs. 

Here are some general tips about clamps and 
clamping which the “old pros” pass along. Don’t 
buy clamps wildly. Choose a few clamps which 
will cover most of the regular jobs you do in the 
workshop, plus perhaps a few special types which 
best fit your particular hobby. Since clamps are 



made for hand pressure, don’t 
pound them with a mallet or bar 
to increase leverage — you’ll only 
end up with a broken casting or 
bent clamp backbone. 

The deeper the clamp throat 
the more strain, so choose a size 
which most closely fits the work 
you are doing. Keep screws and cams cleaned 
and oiled for good service and long wear. 

Figures 4 and 5 show you various types of 
clamps for different jobs. Note that the typical 
long bar clamps shown in Fig. 5 include clamp 
sets which screw onto common black pipe or 
mount on wooden bars — a cost-saving feature. 
Although any convenient length may be used, 
remember that stiffness decreases with length. 

The movable jaws on the long bar clamps are 
locked with toothed cams or hardened steel 
clutch plates. With the jaws reversed, these 
clamps may also be used for pushing. You can 
also obtain double-bar sets, which are useful for 
clamping thin boards when edge-gluing, the pipes 
being swung against the assembly to prevent 
buckling. 

Cabinet Work Clamping. Wide parts of cab- 



Band clamps encircle chair legs, ex- 
erting even pressure for gluing in 
rounds. (Adjustable Clamp Co., 417 
N. Ashland, Chicago 22, makes these 
clamps.) 



Pins on jaws of this miter clamp 
enter holes bored in back and give 
even pressure at right angles to 
joint surfaces. 
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(A) Deep-throat sliding head 
clamp; (B) deep-throat C- 
clamp; (C) universal swivel- 
ing vise; (D) spring clamp; 
(E) light C-clamp; (F) light- 
weight sliding head clamp; 
(G) surface clamp; (H) edge 
clamp; (J) hinged clamp; (K) 
float-lock vise; (L) quick- 
acting clamp; (M) miter 
clamp; (N) handscrew; (O) 
double-bar clamp. 



inets in solid stock are usually built 
up by gluing narrower pieces edge- 
to-edge (Fig. 6) . How you do it will 
depend upon the glue used and the 
results wanted. Where you want flat- 
ness and are not concerned with 
grain appearance (as in a drawing 
board or bench top) , use narrow 
strips, instead of wide. Alternate the 
heart and sap sides in the assembly 
(Fig. 7), but try to keep the grain 
in the same direction with respect 
to thickness. Ends of boards, with 
their open pores, tend to shrink more 
than the center, and removing a 
“shrinkage shaving” beginning and 
ending a couple of inches from the 
ends helps to offset this (Fig. 7) . 

While such glues as casein and 
white plastic hold quite well even 
with poorly-fitted joints and low 
clamping pressure, more pressure is 
required for urea glues and fish or 
animal liquid adhesives, and of 
course for good appearance in stained 
and natural finishes. 

Pressure of 150-200 lbs. psi is de- 
sirable, which means spacing clamps 
for edge-gluing about 10 in. apart. 




Some typical long bar clamps: (A) piling 
clamp; (B) fixed-head bar clamp; (C) 
clamp fixture on pipe; (D) fixed-head, 
eye-beam bar clamp with side notches; 
(E) wood bar clamp; (F) clamp fixture on 
wood bar; (G) fixed-head bar clamp with 
self-locking sliding jaw; (H) eccentric 
clamp; (J) self-locking head bar clamp. 
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HAND5CREWS ALIGN ENDS 




THEORETICAL 

MECHANICAL 

ADVANTAGE 



CLAMPING FOR EDGE GLUING 



Estimate the mechanical advantage 
of a clamp by dividing the handle 
travel by screw travel (Fig. 8). If 
the handle diameter is 6 in. and the 
jaw movement Vs in. per revolution, 
the theoretical advantage is 6 x 3%-*- 
Vs, or 152. Allowing 50% for friction, 
the useful pressure is 76. A 20-lb. 
twist on the handle gives effective 
pressure of 1520 lbs. 

Table tops are sometimes thickened 
by face-gluing two or more boards 
(Fig. 9), or the edge may be built 
up to give the appearance of thick- 
ness. If two boards are used, join them with the 
grain running in the same direction as to width, 
but opposite as to thickness. If the pieces are 
crossed, you’ll get warping because of shrinkage 
or swelling across the grain. Crossing the grain 
is good if three or some other odd number of 
thicknesses is used (Fig. 10) . 

Apply clamps with pressure at the center first, 
forcing glue and air bubbles out to the edges, 
afterward adding clamps at edges. Tighten the 
clamps again after a few minutes to compensate 
for absorbed glue. With handscrews, pressure 
can be distributed over a large area and no pads 
are needed. Parallel the jaws, spacing them to 
slip over the work, and tighten the end screws 
to force the tips of the jaws together. When all 
clamps are on, loosen the handscrews, tighten the 
center screws until pressure is exerted there 
while the jaw ends are slack; then tighten the 
end screws (Fig. 9). 

For such work as edge banding of table tops, 
bar clamps can be laid across the top if the span 
is not too great. If it is, edge clamps which hook 
onto the bars of other clamps as in Fig. 11 can 
be used. These exert pressure at right angles and 
permit clamping in a minimum of space. 

Mitered Joints. There is no direct way to ap- 
ply pressure on mitered joints with ordinary 



HANDLE TRAVEL 




D. 

T 



clamps. However, small frames can 
be held with a handscrew enclosing 
the side pieces while the ends are 
pressed together with another hand- 
screw, but unless pressure is equal- 
ized one mitered end will slide upon 
the other. Figure 12 shows a fair 
solution, the notched blocks being 
drawn together diagonally while 
holding both ends of the joint. The 
holes in the center of the holding 
blocks keep the sharp corners from 
being crushed. 

Figure 13A shows you some spe- 
cial clamps that hold the joint rigid- 
ly in alignment while the glue dries. 
Press the ends together as screws are 
tightened. Where more positive pres- 
sure is needed, and holes in the back 
of the joint members are not objec- 
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CLAMPING LUGS GLUED ON 



HOLE PREVENTS 
CRUSHING 



MITER JOINT 



i PAD ; 
; BLOCKS 



CLAMP HERE 



1X3" STOCK 



BAM DING 



MITER' GLUING JIG 



in layout and sawed out roughly before gluing. 
Scraps sawed from outer segments will restore 
straight edges for clamping, or cleats can be 
clamped on to take the jaws of bar clamps. In 
some cases handscrews are used as cleats. Miter 
clamps inserted in back holes are serviceable. 

Note in Fig. 15 how a threaded steel pin, suit- 
able for holding glued or dry joints, is being 
tightened with a nail set engaging holes in the 
spherical nut. Edge holes are bored for the pin 
and surface holes to receive the nuts. The wedge, 
shown at the right in Fig. 15, is especially useful 
for assembling counters, fixtures, and other con- 
struction made in a shop and installed on the 
job. Screw the hook members on at the proper 
angle and unite with the wedge, which is driven 
from the narrow end. A nail driven through the 
hole in the wedge prevents loosening. The as- 
sembly can be released instantly by driving the 
wedge back. 

Such things as staved columns or round table 
aprons, difficult to put together with ordinary 
clamps, are easily drawn together with band 
clamps (Fig. 1). For round work, steel bands 



[EDGE CLAMP] 
I FIXTURE 



1 THICKENING CLEAT] 



Clamping table-top banding with edge clamps. 
These can also hook onto the bars of other clamps to 
give pressure at right angles. 



tionable, the miter clamps shown in Fig. 2 are 
excellent. Simply bore holes to fit the jaw pins, 
insert them, and turn the screws to tighten. 
Clamp the pieces to a bench top or flat board 
afterward. 

A poorly fitting miter joint can be corrected 
by using the clamp suggested in Fig. 13C. Clamp 
with miters touching and pieces flat on bottom 
and run a dovetail saw or back saw through the 
joint, paralleling the mitered ends. If one cut 
doesn’t correct the joint, repeat the process. 

Special spring- wire clamps (Fig. 13E), are 
sprung open with special pliers and can be ap- 
plied to the mitered joints. You can use one 
or more clamps and often can also make them do 
double duty as 

hanging loops r 8 ^ 

while the joints / / Jf 

dry - /¥/. ' 

Odd Shapes. Fig- Jy /,/ 

ure 14 shows some 
ideas for clamping yy / 

circular work with |f^v ' ' 

ordinary clamps. 

You can save ma- 

terial by assem- a x 

bling strips nested ^ 



CORNER 



AND MITER 



(D) Professional 
corner clamp (Gunver 
Mfg., Manchester, 
Conn.) used for glu- 
ing miter-joint. (E) 
These spring steel 
clamps (Turnus Tools, 
East Hartford, Conn.) 
are attached to a 
miter joint by spread- 
ing with special pliers 
which comes with 
the clamp set. 



CLAMPS 



MITER CORRECTING CLAMP 
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can be used. Fig. 16 
shows a hexagonal 
flower bowl being 
clamped, with card- 
board pads protecting 
the edges of the an- 
gles. 

Carving and Rab- 
beting. You can hold 
a piece to be carved 
or rabbeted solidly to 
the bench top with a 
surface clamp having 
a tee-groove in the 
bottom (Fig. 17). A 
special bolt inserted 
in the bench engages 
the tee-slot, but drops 
down flush with the 
bench surface into a 
counterbore when the 
clamp is removed. 
The same type of sur- 
face clamp will also 
hold a piece in a drill 
press for end-boring 
(Fig. 18). 



Surface clamp holding pediment scroll 
to bench top for carving. 



PAD BLOCK — . WORK 




Dowel bolt consisting of threaded pin (see inset) is 
entered in edge holes and tightened by turning 
spherical nut with rod or nail set. Nuts lie in blind 
holes bored in back. This Tite-Joint Fastener, made 
by Hardware Specialties Sales Co., Los Angeles, can 
be used on glued and unglued joints. 

While older-style vises continue to 
be useful, modern versions which 
swivel and assume vertical or hori- 
zontal positions are very handy 
(Figs. 3 and 19). 

To hold pieces to be screwed or 
nailed together, such as lap joints 
or stiles and rails for built-in cabi- 
nets, clamp them to jigs to hold them 
against cutter thrust, to move them 
in a true plane, and to keep the 
hands safely at a distance from the 
knives. Clamps hold all manner of 
gage blocks in machining pieces to 
be sawed to duplicate lengths, limit- 
ing the widths of 
dadoes, and simi- 
lar operations. 

Note in Fig. 20 
how a block 
clamped to a 
shaper fence au- 
tomatically deter- 
mines the length 
of a stopped rab- 



USING SURFACE CLAMP WITH DRILL PRESS 




CARDBOARD 

PROTECTORS 



CLAMPING HEX FLOWER BOWL 




SHAPING STOPPED RABBET 
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SPACERS ON FLOOR FOR 
LIFT FORK ROOM 

A USING PILING CLAMPS 



Using portable vise (Brink & Cotton Mfg., Bridgeport, 
Conn.) for boring dowel hole on drill press. 



B USING HINGED CLAMPS 




LEATHER 



PAD 



BLOCK 



PAPER 



A 



USING WOOD- BAR CLAMP 



SPRING CLAMP 



bet, or in Fig. 21 how a portable saw-horse vise 
becomes a handy drill-press tool. 

Furniture Repairs. The notched wooden bar 
clamp with leather-padded jaws is less likely to 
mar finishes than the all-metal versions. Note in 
Fig. 22A how the clamp is used to hold stool legs 
to a stretcher while glue dries. A band clamp 
will hold the chassis of a chair together firmly 
(Fig. 1), without marring finish. Spring clamps, 
applied like clothespins, readily hold small bits 
of galleries or veneers being 
re-glued. Use a block under 
the jaw to prevent marring 
and a shred of waxed paper 
between the block and the 
work, to keep the block from 
sticking (Fig. 22B). 

In production work, piling 
clamps permit stacking of 
glued boards on dollies to any 
reasonable height. A pair of 
jaws beneath clamps the under 
boards, and a pair on top grips 
the upper ones. The bars sep- 
arate the glued parts by 1 in., 
for free circulation of air (Fig. 

23A). Rapid-fire one-hand 
clamping is possible with 
hinged clamps which are 
screwed underneath a bench 
end or secured on a rail so that 



they can be slid where wanted (Fig. 23B). The 
work is laid on the bench, pad blocks in place, 
and the clamps swung up to working position. 

Veneering calls for a press in which the work 
can He flat and receive even pressure. Steel 
presses are for sale, but for the home shop one 
built of 2 by 8-in. stock, well bolted together, 
using press screws made for the purpose works 
well. Two frames are a minimum, spaced about 
9 in. apart from center to center of screws, or 
about one screw for 80 sq. in. of gluing surface. 
As many frames as are needed are ganged to- 
gether. Use 2-in. lumber for the covering boards 
or “cauls,” and follow the ideas shown in Fig. 24 
for construction. 

The press screws, which may be purchased 
from Adjustable Clamp Company, 433 North Ash- 
land Ave., Chicago 22, Illinois, are available in 
9-, 12- and 18-in. screw lengths. The screw nuts 
can be driven into 1-in. holes bored in the 2x4-in. 
cross pieces on the underside of the top frame 
members (Fig. 24). Screw pads are removable 
for assembly to press frames. 



PRESS .SCREWS 
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SCREWS WITH 
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Finished cupola showing trim boards 
on post corners and method of laying 
shingles. 




H ERE’S a cupola that will not 
only add to the architectural 
styling of your home but also 
serve as originally intended — to ven- 
tilate and provide an escape for 
air trapped under a gable roof. 

Start construction with the four 
corner posts (Fig. 3). Using clear, 
straight-grained white pine, lay out 
and saw the grooves for the louvers 
in two sides of the posts with a % 
in. wide dado head in the circular 
saw. Set the miter gage at 45° 
when sawing. Cut 32 louvers to di- 
mensions given in Fig. 3. Make the 
four base pieces next, determining 
the V-shaped cutout from the pitch 
of the roof. 

Assemble the parts made thus far, 
by fastening two corner posts to 
each base piece having the V- 
shaped cutouts, with three #8 x l 1 /^ 
in. fh screws. Temporarily place 
two of the louvers in the grooves 
between the two posts to get the 
correct spacing before fastening to 
the base pieces. 

Trim y 8 in. off a 12 ft. length of 
stock-size drip cap (Fig. 3), meas- 
ure and miter cut the ends and 
fasten to the top edge of the base as 
in Figs. 3 and 5. Set the louvers in 
the grooves and toe nail in place. 
Now, assemble the two ends to- 
gether by again temporarily placing 
two louvers between the posts on 
each side for spacers. Fasten the 
ends together with the other two 
base boards and three # 8 x 1^2 in. 
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Left, assemble the two 
Right, roof 



fh screws. Measure and 
miter cut the ends of 
the drip caps (Fig. 3) 
but do not nail to the 
top edge of the base 
boards until the bottom 
louvers are in place. In- 
sert the rest of the lou- 
vers in the grooves and 
toe nail in place. 

Cut the roof rafters 
from 2 x 2 in. stock 
( 1 % x 1 % in.) and saw 
the angle cuts (Fig. 3) 
on a circular saw. Make 
the plumb cuts where 
the roof comes to a 
peak by tilting the saw 
arbor or table 45° and 
the miter gage to 55°. 

Double bevel the top 
sides 27 %° and assemble 
to the four posts as in 
Fig. 3 and 5 with the rafters extending Vz in. 
beyond the posts. Nail the % x 1 in. furring 
strips (Fig. 3) in place and bevel the top outer 
corner to same angle as rafters. 

Start covering the roof rafters by cutting and 
fitting the beveled edges on the long 1 x 6 in. 
bottom roof boards first (Fig. 3). Then work 
toward the peak, beveling the ends at the same 
angle as the long ones. Nail all roof boards in 
place and finish under the eaves with % x 3-in. 
plancher boards mitered at the ends. Plane the 
outer top edges of the plancher boards to the 
same angle as the roof boards. Finish^by nailing 
% in. thick trim boards to the outsides of the 
posts (Fig. 3) and saw off the bottoms of the 
posts at the same angle as the base boards. 

If you intend to add a weathervane now or 
at some later date, drill a Vz in. hole through 
the peak and add a 2 x 2 in. brace diagonally 
across the posts inside near the top. Paint the 
cupola with one coat of outside white primer 
and follow with a finish coat of house paint of 
a color that will harmonize with the rest of the 
TIE BAR ANCHORS SPACER 




sides having the bases cut out for the roof pitch first, 
rafters extend Vi in. beyond sides of posts. 



No. Req. 


MATERIALS LIST— CUPOLA 
(All dimensions in inches) 
Size and Description 


Use 


4 pcs. 


1% x 1% x 26 white pine 


posts 


2 pcs. 


3^x9^2x211/2 pine 
% x 9/2 x 20 pine 


base 


2 pcs. 


base 


32 pcs. 


% x 3 x 17/4 Pine 


louvers 


1 pc. 


stock size drip cap 12-ft. long 


drip cap 


4 pcs. 


1% x 1% x 30 pine 


rafters 


2 pcs. 


1 x 6 x 120 pine 


roof boards 


4 pcs. 


% x 1% x 16 pine 


trim 


4 pcs. 


% x 2% x 16 pine 
% x 1 x 22 pine 


trim 


4 pcs. 


furring strip 


4 pcs. 


% x 3 x 27 pine 


plancher board 


2 doz. 


#8 x V/ 2 fh. screws 


base 




nails, paint and roofing material as 


needed 




house. For shingles, use the same color and 
type of roofing material as on the roof of your 
home. Make them 6 x 11 in. in size and lay with 
5 in. exposed. Make the cap shingles for the cor- 
ners 4 x 6 V 2 in. in size. Be sure to tack window 
screening over the louvers on the inside. 

Assuming that you are putting up your cupola 
on a finished roof and after deciding where you 
wish to locate it, mark off an opening with 
chalk 18 in. square between two rafters (Fig. 6 ). 
If your rafters happen to be 16 in. on centers, 
cut the opening 14 x 18 in. This will still allow 
adequate ventilation. Remove the roof cap for 
approximately 36 inches. Then with a linoleum 
knife, or other sharp tool, cut the shingles on 
the chalk line and with a keyhole saw cut out 
the roof boards. If there is a ridge pole, leave 
it intact. Lay four pieces of metal flashing 
around the opening as in Fig. 6 and nail in 
place. Seal the underside of the flashing with 
mastic as precaution against a beating rain. The 
cupola can be fastened to the roof boards by 
toe nailing through the flashing, or tie base and 
spacer blocks fasten to the cupola and roof 
rafters at each corner (Fig. 6 ) can be used. 
After nailing the cupola in place, bend up the 
flashing on the inside. Then replace the roof 
cap so that it butts up against the cupola on 
both sides. — V. Beckers and R. Dalton. 
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The Model I lock (circled) prevents unauthorized use of power tools. Note saw cord going into switch case. 



Electric Locks 



By W. F. GEPHART 



Three types of secret switches to lock control circuits of power tools. The “combinations” 
are simple, can be operated in the dark (by sound or feel), and can be changed readily 



T he switch shown in Fig. 1 is suitable in 
simple protective cases, such as prevent- 
ing unauthorized use of dangerous power 
tools by children. As Fig. 2 shows, this Model 
I unit consists of three series-connected 
switches and a power relay. Once the three 
switches are set correctly, the relay closes 
and power is supplied to the outlet. The out- 
let is inside the box and the cord of the device 
goes through a notch in the edge of the box 
(Figs. 1 and 4), preventing the device from 
being unplugged from the “lock” and plugged 
into the nearest wall outlet. 

The relay used must have a contact rating 
sufficient to handle the current drawn by the 
controlled device. To limit recognition of the 
combination, no scales are shown for the 
knobs. The unit is turned on by first turning 
all knobs to point straight down (“6 o’clock”) 
and then counting the clicks or positions as 
the knobs are turned clockwise. The wiring 
of the unit is shown in Figs. 3 and 4, and the 
panel layout is shown in Fig. 5. 

For greater protection, the single switch, 
multiple-relay Model II (Figs. 6 through 10), 
can be used. It also has a three-digit (9-right, 



4-left, 7-right) combination, but a single knob 
is used and it has two safeguards to prevent 
unauthorized use. Understanding the opera- 
tion of the circuit will permit changing the 
combination (see schematic, Fig. 7). 

With the knob on “1,” the power is turned 
on and all relays remain open. Turning the 
knob clockwise to “9” closes relay Ry2, which 
is held closed by voltage through its own con- 
tacts 3 and 4. If the knob is moved past “9,” 
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relay Kyi will close to be held closed by its 
contacts 2 and 3, which will remove holding 
voltage from Ry2, allowing it to open. Relay 
Ryl will remain closed until the power is 
turned off, preventing Ry2 from holding 
closed, even if the knob is moved back past 
“9.” Relays Ry2, Ry3 and Ry4 must all be 
closed, and held closed, to complete the cir- 
cuit to the controlled device, thus Ryl is the 
first safeguard against improper use of the 
combination. 

Assume that the switch was turned clock- 
wise only as far as “9” (which closed and held 
Ry2) , and then turned back to “4.” This would 
close and hold Ry3, but if the knob was 
turned beyond “4” in a counter-clockwise 
direction, Ryl would close and hold, releasing 
both Ry2 and Ry3. 

The third number in the combination is 
“7-right.” However, position “7” on the C- 
section of S2 is connected to Ryl through 
the normally-closed contacts of thermal relay 
Ry5, which is the second safeguard. If, after 
reaching “4,” the knob is immediately turned 
right to “7,” Ryl will close and lock, releasing 
Ry2 and Ry3. Thermal relay Ry5 started 
heating as soon as Ry3 closed (when knob 
turned to “4”), but there must be a pause 
between setting the second and third digits of 
the combination to allow this thermal relay to 
heat up and open. The normal heating time 
required to open this relay is two seconds, al- 
though this period may be extended to three 
or four seconds by placing 1000-2000 ohms in 
series with the heater leads. 

If, after turning to “4,” the required pause 
is observed, turning right to “7” will close 
Ry4, which will hold closed. The circuit to 
the controlled device will then be completed 
through the open contacts of Ryl, and the 
closed contacts of Ry2, Ry3 and Ry4. At this 
point turning the knob in either direction will 
close Ryl, breaking the holding circuit to the 
other relays, allowing them to open and re- 
move voltage from the controlled circuit. 

Contacts 1 and 2 of Ryl, and contacts 3 
and 4 of Ry2, Ry3, and Ry4 must have the 
capacity to carry the current of the controlled 
device, as this current, as well as the holding 
current, flows through them. If the device is 
to remain on very long, these relays should 
also be rated for continuous duty. 

This unit could also be used for a door 
lock with a solenoid-operated bolt, or for 
lawn sprinkler control with a solenoid valve. 

The Model III lock is the ultimate in pro- 
tection and can be used to control a number 
of circuits. Normally, the dial, selector switch 
(SI), power switch (S2) and re-set light 
(PL), covered in Fig. 13A, would be separate 
from the main unit. The main unit (Fig. 13B) 
would be placed in a location centered around 
the circuits to be controlled and the remote 
unit located at a convenient spot, with an 
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Front view of Model II electric lock. 




interconnecting cable between the units. The 
unit shown in Figs. 11 and 12 was built on one 
chassis for demonstration purposes. 

In the Model III lock shown, four digit com- 
binations are used and three circuits con- 
trolled. The numbers in the combinations are 
dialed, and dialing the wrong numbers will 
re-set the stepper relay (Ry3) to zero. If 
latching relays are used on the controlled 




lnsid£ view of Model II lock, showing thermal relay 
in center foreground. 



circuits, one or more circuits can be left “on” 
while others are dialed. The 44-position step- 
ping relay used will permit control of a num- 
ber of circuits, and an understanding of the 
unit operation will permit change of combina- 
tion and/or addition of circuits. 

In Figs. 13A and 13B, relay Ry2 merely 
removes the power from the controlled cir- 
cuits during dialing, so none will operate as 
the stepper arm passes the lower-numbered 
circuits. Without this relay, dialing the com- 
bination that ends on “28” would actuate cir- 
cuits “A” and “B” as the stepper passed “23” 
and “26.” 

In the unit shown, circuit “A” combination 
is 9-6-3-8. Adding these numbers progres- 
sively, the dial will first move the stepper to 
“9,” then to “15” (9+6), then to “18” (9+6+ 
3), and then to “26” (9+6+3+8), which 
closes the circuit. Notice that leads from all 
of these positions go to the arm of selector 
switch Sla. The combination for circuit “B” 
is 6-6-4-7, and leads from the positions of the 
progression sum of this combination go to 
the arm of Sib. The combination for circuit 
“C” is 4-7-9-8, and the same wiring is used, 
going to the arm of Sic. 

The dial has three sets of contacts, one of 
which opens and one which closes whenever 
the dial wheel is away from the “rest” posi- 
tion. The third set of contacts closes inter- 
mittently as the dial wheel returns to the 
“rest” position. The dial may have to be 
slowed somewhat to operate the stepper; this 
is done by loosening the screw on the small 
wheel that spins on the back of the dial. The 
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screw should be moved to the outer edge of 
the wheel and then tightened. 

Here’s the operation during the dialing of 
combination “A,” for example, with the selec- 
tor switch on “A,” the power turned on, and 
the stepper at zero position: 

As soon as the dial is turned to “9,” the 
center dial contacts close, closing Ry2, and 
remove power from the common lead to the 
controlled circuits. The center dial contacts 
also put negative voltage on the stepper coil, 
holding it closed. The bottom dial contacts 
open, removing negative voltage from the 
upper arm of the stepping relay. 

When the dial is released, the 
upper dial contacts open inter- 
mittently, breaking the voltage to 
the stepper coil, which advances 
the stepper arm one position for 
each pulse. 

When the dial stops turning the 
stepper arm has reached “9.” The 
center dial contacts open, releas- 
ing Ry2, and the bottom dial con- 
tacts close, putting negative volt- 
age on the upper stepper arm. 

This has no effect, since selector 
switch SI is on “A” and Ryl is 
open. As the remaining numbers 
of the combination are dialed, the 
stepper arm moves in the same 
manner until the final digit places 
it on “26,” which completes the 
circuit to the controlled device 
through the lower stepper arm. 

If a number is dialed incorrect- 
ly, and the stepper arm stops on a 



position not involved in the combination, the 
stepper will re-set to zero. In the case of mis- 
dialing, negative voltage placed on the step- 
per arm when the dial stops turning will flow 
through the common connections on the un- 
used positions to the stepper relay coil 
through its own interrupter contacts. It will 
also close Ryl, which completes the circuit 
from the positions of the combination being 
used to the interrupter contacts. In this way, 
the stepper will pass the remaining proper 
positions for the combination, and return to 
zero. During the resetting cycle, Ry2 will 




Panel view of Model III lock demonstration unit. 
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MATERIALS LIST— CONTROL CIRCUIT LOCKS 
Desig. Description 



SI, S2, S3 
Ryl 

SOI 



Model I 

1-pole, 12-pos. rotary switch (Mallory 32112J) 
DPDT, 10-amp contacts, 115 v ac coil (Potter & 
Brumfield PS-11A) 

female ac receptacle (Amphenol 61-F) 

3x4x5" Minibox (Bud CU-2105) three knobs 



51 

52 

Ryl, Ry2, Ry3, 

Ry4 

Ry5 



Model II 

DPST toggle switch 

3-pole, 11-pos. rotary switch (Centralab 1423, 
PA-1009 or PA-2009) 

DPDT, 10-amp contacts, 115 v ac coil (Potter & 
Brumfield PS-11A) 

2-second, normally closed thermal relay (Amperite 
115C2T) 

4x5x6" Minibox (Bud CU-2107), 9-pin socket, 
knob, dial plate (Mallory Type 381), miscellaneous 
hardware 



NOTE: Drilling diagrams are for above power relays, but other lower- 
priced units can be used. 



Model III 

51 3-pole, 3-pos. rotary switch (Mallory 3234J) 

52 SPST toggle 

Ryl SPST dc coil, voltage equal to stepper relay (see 

text) 

Ry2 SPDT, dc coil, voltage equal to stepper relay 

Ry3 2-pole 44 pos. stepper relay, 6-12 v dc coil (see 

below) 

dial standard telephone dial (see below) 

T 12.6-v, 1-amp filament transformer 

SR 26-v, .7-amp half-wave rectifier (International Rec- 

tifier C1C1SDAGX), or 500 ma half-wave rectifier 
(see text) 

C 500 mfd, 12-v dc electrolytic (Sprague TVA-1103) 

PL pilot light holder 



NOTE: A stepper relay similar to the above, known as type SS-6 is 
available from Lafayette Radio, 165-08 Liberty Avenue, 
Jamaica 33, New York. Telephone dials and a wide variety 
of stepping relays are available from Soundtronics Labs., 630 
Arch Street, Philadelphia 6, Penna. 



also be closed, removing power from the 
controlled circuits. In this way, mis-dialing 
on any digit of a combination re-sets the 
stepper and voids the operation. 

Relay Ryl should be a fast-acting, slow- 
release type. Relays designed to these specifi- 
cations are usually expensive, but an ordinary 





light-duty dc relay can be used by mounting 
it horizontally (so gravity helps hold the 
armature down), and reducing the spring 
tension to the absolute minimum. 

The stepper relay is available in several 
models, with varying numbers of positions 
and varying coil voltages. The one shown 
worked well on 6 v dc , but if 12 v is required, 
the transformer can be wired as an ordinary 
half-wave rectifier, and a single 500 ma 
selenium rectifier used. The re-set light serves 
as a reminder when mis-dialing occurs. 



I2o 

13? 



"rpiifyjS i| 



B SCHEMATIC- MODEL HI (MAIN UNIT) 



CABLE TO MAIN UNIT 
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10 Special Uses... 




M 



Pliers and a few coathangers are all you need to make 
these peg-board hangers for those difficult-to-hang 
tools for which you cannot buy ready-made hooks 

By Art Youngquist 

-* 1 1 " 




6 SMALL PARTS 
HOOK 



8 PUSH-PULL RULE 
HOLDER 



9 BRAD AND SCREW 
CONTAINER HOLDER 



10 SANDPAPER 
CLIP 
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How to Build an Authentic 



Windsor Writing-Arm Chair 




Seeming thinness of writing arm 
and seat is achieved by wide and 
deep beveling without sacrificing 
strength and rigidity where 
needed. 



T homas jefferson is 

said to have added the 
broad writing-arm and 
drawer for papers under the 
seat to this traditional Wind- 
sor-type chair. It was his 
favorite work chair and it 
doubled for serving tea 
colonial snacks. 

You’ll need some patience 
and pride to reproduce its 
delicate yet husky propor- 
tions, and to carefully work 
out the compound angles of 
legs, stretchers and spindles. 

Selecting the Wood. You 
have a fine choice of woods: 



By NORBERT ENGELS 



Photographs by Wally Kunkle 



This type of chair served in the 
18th century as a writing-snack- 
rest combination— an idea which 
has been popular ever since. 



birch, cherry, maple, walnut, Honduras ma- 
hogany and white pine — all were used in 18th 
century furniture. 

If your local lumber dealer does not stock 
your choice, you can purchase it from Albert 
Constantine and Son, Inc., 2050 Eastchester 
Road, Bronx, N. Y., or Craftsman Wood 
Service Co., 2727 S. Mary, Chicago 8, 111. Both 
firms specialize in fine woods or veneers pre- 
cut and surfaced to various thicknesses and 
sizes. 

Seat Construction. Glue up two layers of 
boards for a l^-in. thickness, overlapping 
the joints as in Fig. 4B, and clamping gen- 
erously. 

After the glue has dried thoroughly, lay 
out the seat and cut it to shape as in Fig. 
4 A, taking particular care to locate spindle 
and leg-hole centers accurately. Scribe cen- 
ter lines and, if you plan to incorporate the 
optional decorative routing, include these 
guide lines also. Center-punch all holes to be 
bored — as you would with metal — for accu- 
rate drill placement. 

For boring the compound-angle holes for 
spindles and legs, make a drill guide from 
scrap stock as in Fig. 5D. Set the angles in- 
dicated on Figs. 4A, 6A, B, 
C, and D as in Fig. 5E. Clamp 
guide as in Fig. 5F. Use a 
single-shank bit and put 
scrap under stock when bor- 
ing to prevent splintering. 
If you use a drill press, set 
table for one angle and shim 
up scrap under piece for the 
other angle (wood shingles 
are ideal for this purpose); 
then clamp assembly to 
table. 

Bore a pilot hole with a 
V 2 -in. router bit (Figs. 4 A, 
7 A and B) as a depth guide 
for shaping the seat. You 
can bore other holes of vary- 
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ing depths, using Fig. 7A, B and C as depth 
guides, to aid in determining contours of seat. 
Or, if you wish, cut cardboard templates to 
test shaping. However, these contours are 
not too critical so long as maximum depth is 
not exceeded ( finished depth is % in.). If you 
incorporate the decorative groove around the 
spindles, rout it on your drill press as in Fig. 
8, or hand carve it with a %-in. wood-carving 
U-gouge. 

Next, shape the saddle (using a gouge with 
the grain) to the contours shown in section 
drawings (Fig. 7). The section lines are in- 
dicated on Fig. 4A. After roughing out these 
contours with a gouge, use a flexible rubber 
sanding disk in a portable power drill. For 
fast cutting, try silicon-carbide paper (grit 
2V2 , then IV 2 , 1-0 and finally 2-0). After legs 
have been assembled and wedges driven, final 
sanding will be done by hand, working with 
the grain with 2-0, 4-0 and 6-0 garnet paper. 
Before hand sanding, use a convex-edged 
cabinet scraper for the saddle contours. 

Bevel the front underpart of seat (dotted 
lines on Fig. 4A) to contour shown in Fig. 7B 
with a spoke shave (Fig. 9) . Or, use a wood 
rasp for roughing out and then a 14-in. flat, 
bastard-cut machinist’s file, finishing with 
garnet paper. Slightly round all edges with 
sanding block and sand underside of seat 
smooth. 

Turn legs (Fig. 10), stretchers and rail- 
supporting spindles from stock to the dimen- 
sions indicated in Fig. 11A, B, C and D. Bore 
holes for side stretchers in front and back 
legs at angles shown in Figs. 6D and 11A. 
Also bore holes for the center stretcher in 
side stretchers at angles shown in Figs. 6C and 
11B. After testing for correct angle and fit 
(Fig. 12), assemble with glue and drive in 
leg wedges (Fig. 6G). 

Writing-Arm Assembly. Make two templates 
from %-in. tempered hardboard (such as 




Underside view shows how wide beveling of writing 
arm and seat front reduced unnecessary bulk. Cross- 
braces under writing arm are half-lap joined, glued, 
and screwed to writing arm for added strength. 




Masonite) as in Fig. 5 A and C. If you first 
coat hardboard with flat white, all guide lines 
will show clearly. 

After paint dries, lay out bottom rail-arm 
rest (Fig. 5A), scribing center lines, joint 
lines and spindle-hole centers (Fig. 4C). Saw 
out and bore %6-in. holes on spindle centers. 
(Later a 4d, lV 2 -in. finish nail can be used 
through these holes as a center punch to lo- 
cate spindle centers accurately on glued as- 
sembly.) Bottom rail-arm rest is made up of 
three pieces of %-in. stock as shown in Figs. 
4C and 5A. Locate template on individual 
pieces by using guide dimensions shown. 
Also, pencil in center lines on the stock as 
key lines for assembling. Saw out stock to 
guide lines. 

Next, lay out template for writing arm- 
upper rail (Fig. 5C), using 1-in. squares as in 



